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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma mo 6nonoruu pazpadoTaHa Ha OCHOBE:

— @egepabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApPTa CpPEAHEro  OOIIero
o0pa3oBaHus, YTBEpKACHHOTO npukazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 (c
WU3MEHEHHSIMU U JOTIOJIHCHUSMH );

— @enepabHON  00pa3oBaTENBHONM  MpPOTpaMMBbl  CpeaHero  obOmero  oOpa3oBaHWUS,
YTBEP)KICHHON mpukazoM MunmnpocBemenuss Poccum ot 18.05.2023r. Ne 371 (c
WU3MEHEHHSIMU U JOTIOIHCHUSMH );

— Tonoxenuss «O paboueil mporpamMme y4eOHOrO MpeaMera, Kypca TOCYAapCTBEHHOTO

OrokeTHOro 00IIe00pa3oBarenbHOr0 yupexkaeHus jumeir Ne 373 MocCKOBCKOro paiioHa
Cankr-IletepOypra « JKOHOMHUUECKHUH JIUIICH

Hacrosmas pabouas mporpamma siBJIsieTcsl COCTaBHOW 4acThi0O OCHOBHOM 00pa3oBaTeiabHOU
nporpaMmel  cpenHero oOmiero o6paszoBanuss ['BOY nuumeit Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

B cucreme ecrecTBeHHO-HaydYHOTO 00pa30BaHUs OMOJIOTHS KaK Y4eOHBIN MpeMET 3aHIMAaET
BaXHOE MeCTO W obecrieunBaeT (popMupoBaHHE y OOYyYarOIIUXCS NPEACTABICHUH O HAyYHOH
KapTUHE MUpPA, pacIIupsieT U 00001aeT 3HaHUS O KUBOU MPUPO/IE, €€ OTIUYUTEIIBHBIX MPU3HAKAX —
YPOBHEBOI OpraHU3aIlluy M HBOJIOIHH, CO3/1AaET YCIOBHS JUISL: TIO3HAHUS 3aKOHOB JKUBOU TPHPOJIBL,
dbopMupoBaHus (YHKIIMOHATHHOW T'PAaMOTHOCTH, HABBIKOB 3JIOPOBOTO W Oe3omacHoro ooOpasa
YKU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, [ICHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHwe OHOJOTMS HMMEET TakXkKe /s pelleHHs BOCIUTATEIbHBIX U
pasBUBAIOIIMX 3ajlad CpeJHEero oOIIero odpa3oBaHus, colManu3aluu olOyuarommxcs. M3ydenue
O6uonoruu odecrieynBaeT ycloBHs sl GOPMHUPOBAHUS UHTEIUIEKTYaTIbHBIX, KOMMYHUKAIMOHHBIX U
MH(POPMAIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPHI, CHOCOOCTBYET WHTETPAIINN OMOJOTHYECKUX
3HaHUH C TPEJCTABICHUSAMU W3 APYIHX YYEOHBIX TPEJAMETOB, B YaCTHOCTH, (U3UKH, XHUMUU U
reorpagum.

B nporpamme 1o 6uonoruu peain3oBaH MPUHIMI IPEEMCTBEHHOCTH B U3yUYE€HUU OMOJIOTHH,
Onarojgaps 4emy B HEH MPOCMATPUBACTCS HAMpPABICHHOCTh HA pPa3BUTHE 3HAHUMN, CBSI3aHHBIX C
dbopMUPOBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTAIMH JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHHS, TPEACTaBICHUNA O 3J0pOBOM oOpa3ze >KM3HU H OEepekHBIM
OTHOIIEHMEM K OKpyXawlued mnpuponHoii cpeme. I[loaToMy Hapsay ¢ H3ydyeHUEM
00IIeONOIOTMUECKUX TEOPHH, a TaKKe 3HAHWM O CTPOSHUM >KMBBIX CHCTEM pa3HOTO paHra u
CYIITHOCTH OCHOBHBIX TMPOTEKAIONIMX B HHUX IPOIECCOB B TMpOTrpamMme IO OWOJIOTUH YIEICHO
BHUMaHUE WCIONb30BAHUIO TMOJNYYCHHBIX 3HAHWA B TIOBCEIHEBHON JKU3HU I pELICHUS
NPUKIAIHBIX 3a/ad, B TOM 4HCIe: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEeBaHUN 4YellOBEKa,
MEINKO-TEHETUYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAaHUS JKOJIOTUYECKH II€TIECO00pa3HOTO
MOBEJICHUS B OKPY’KaIOIIEH TPUPOIHON cpese, aHanM3a BIHMSHHS XO3WCTBEHHOUW NEATEIbHOCTH
YelOBeKa Ha COCTOSIHHE TPUPOJIHBIX U HMCKYCCTBEHHBIX JKOCHCTEM. YCHWICHHE BHUMAHHS K
MIPHUKJIATHOW HAINPABICHHOCTH Y4eOHOTO TpeameTa «BHONIOTHs MPOIUKTOBAHO HEOOXOIUMOCTHIO
o0ecrieueHus YCJ'IOBI/Iﬁ AJid peICHUA OHHOﬁ M3 aKTYaJIbHBIX 3aJa4 IIKOJIbBHOT'O OHMOJIOTUYECKOTO
oOpazoBaHms, KOTOpass Tmpeamnojaraer ¢GoOpMHpOBaHHWE Yy OOYy4YaKOIMUXCS  CHOCOOHOCTH
AIallITUPOBATHCA K USMCHCHUAM JUHAMUYHO Pa3BUBAIOIICTOCSA COBPEMCHHOTO MUpPaA.

Hean m3yuenus ydeOHoro mpeamera «buomorus» Ha 6a3zoBom ypoBHe B 10-11 kmacce —
OBJIJICHUE OOYYAIOIIMMUCS 3HAHMSMH O CTPYKTYpPHO-(YHKIHMOHAJIHHONH OpraHU3allui >KHUBBIX
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CHCTEM pa3HOr0 paHra M NpuoOpeTeHHe YMEHHM HCMONb30BaTh 3TH 3HAHMS AJS T'PaMOTHBIX
JeCTBUI B OTHOIICHUH OOBEKTOB KUBOW PUPOIBI M PELICHUS PA3JIMYHBIX )KU3HEHHBIX MPOOIIEM.

3anayu, pemaemblie B npoiecce 00y4eHus1 OMOJIOTMH B LIKOJI€:

OCBOCHHE OOYYAIOUIMMHUCS CUCTEMbI 3HAHUH O OMOJIOTMYECKHX TEOPHSIX, YUYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIYXallUX OCHOBOW i (OPMHPOBAHUS
IPEJCTAaBICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX Hay4HOrO IO3HAaHMS,
CTPOCHUHU, MHOTOOOPa3Uu U OCOOEHHOCTSX JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3ALNH,
BBIJIAIOIINUXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

dbopMupoBaHHE Yy OOYYAIOIIUXCS IMO3HABATEIBHBIX, WHTEIICKTYyaJbHBIX H TBOPYECKUX
CHOCOOHOCTEH B mpollecce aHadu3a MaHHBIX O IYTSIX Pa3sBUTHS B OMOJIOTMM HAyYHBIX
B3IJISJI0B, UAEH U NOAXOJ0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alM;
CTaHOBJICHUE Y 00yJaromuxcs o0men KyabTypbl, QyHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPYKAIOLIEr0 MHUpa >KUBOH MPUPOABI Ha
OCHOBAHMU 3HAHWH U OMBITA, NOJYYEHHBIX IPU U3yYEHUN OMOJIOTUHY;

dopMupoBaHHE Yy OOy4arOIUXCsl YMEHMM WUIIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKUX
3HAaHUM B HpaKTquCKOﬁ ACATCIIbBHOCTU YCJIOBCKA, PAa3BUTUMU COBPCMCHHBIX MCOAUIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUEC y6e)KI[éHHOCTI/I B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM JKHBOM Impupoanl,
HE00X0/MMOCTH OEpeKHOr0 OTHOIIEHUS K HeW, COONIIOJEHHsI 3TUYECKUX HOPM IpU
IMPOBCACHNU OMOJIOTHYECKUX HCCHCHOBaHHﬁ;

OCO3HaHME LEHHOCTH OMOJIOTMYECKMX 3HAHUHN JJs MOBBILIEHHUS YPOBHS 3KOJOIMUYECKOH
KYJIBTYpBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHUW M yYMEHHH B TOBCEAHEBHOW >XWU3HU ISl OILEHKU
MOCIEACTBUM CBOEH NIEATENBHOCTH MO OTHOILEHUIO K OKpYXKarolllel cpere, COOCTBEHHOMY
3/10pOBbI0, 00OOCHOBAHME U COOIIOZICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUH.

Onucanue Mecra yueOHOro npeaMera B y4eOHOM ILIaHe.

B cucteme cpeanero obmiero odpazoBanus yueOHbIi mpeamet "buonorus", nsyuaeMorii Ha

0a30BOM ypOBHE, SIBIsSIETCS 00s3aTeNIbHBIM Y4eOHbIM mnpeameroM. Ha wusyuenue mnpeamera
«Ouomnorus» BeIAeIeHO 68 yaca, B Tom uucie B 10, 11 kmacce — o 34 gaca (1 gac B Heemo).

YuyeoHuKkn
[Taceunuk B.B. buonorust 10 xin.: yue6nuk / Ilaceunux B.B., Kamenckuii A.A., Py6ioB
AM.— M : IIpocBemienue.

[Naceunux B.B. buonorus 11 ki.: yueOnuk / Ilaceunuk B.B., Kamenckuii A.A., Pybuos
A.M.— M : IIpocBenienue.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Buosgorusa. 10 kiaacce

1.buosiorus Kak Hayka

buonorus kak HayKa. CBs3b OHMOJIOTHH C O6IJ.[CCTB€HHLIMI/I, TCXHUYCCKUMU W JAPpYIr'UMU

€CTeCTBEHHBIMH HaykKamH, ¢uinocodueii, STHUKOW, 3CTeTHKOW W mpaBoM. Ponb Ouomoruu B

(dbopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHIECKUX HAYK.

Metoapl TO3HAHUS KHUBOH MNPUPOABI (HAOMIONEHWE, SKCIEPUMEHT, ONHMCAaHUE, H3MEpEHHE,

KJaccuukanms, MOJASTUPOBAHNUE, CTATUCTHYECKAss 00pad0OTKa JaHHBIX).



Hemoncmpayuu:
Tloptpetsr: U. Hapsun, I'. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuk.
Tabmuis! U cxembl: «MeTOo bl TO3HAHUS IKUBOU TTPUPOIBI».

Jlabopamopnuvle u npakmuueckue paoomol:
[IpakTnueckas pabora Ne 1. «Mcmonmb30BaHUE pa3IMUYHBIX METOAOB TPU HM3YyYCHUH OHOJOTHYCCKHX
0OBEKTOBY.

2. ’KuBble CHCTEMbI M UX OPraHU3aLMsl.

XKusble cucrembl (OMocHcTEMBl) Kak HpeaMeT H3ydeHus Ouosioruu. OTIMYME >KUBBIX
CHCTEM OT HeopraHmdeckoi mnpuponsl. CBoiicTBa OuocucreM U uX pazHooOpasue. YPOBHU
OpraHu3aluy  OMOCHCTEM:  MOJEKYJSIpHBIH,  KIETOYHbIM, TKAHEBbIH, OpPraHU3MEHHBIH,
HOMYJISIIHOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTeoneHOTHIECKH ), OMOC(hEPHBIA.

Hemoncmpayuu:
Tabmuie! U cxeMbl: «OCHOBHBIC TTPU3HAKHU )KU3HNY, «YPOBHH OpraHU3aIlUU )KUBOH TIPUPOJIBD.
Ob6opynosanue: moaens Monekynsl JJHK.

3. XumMnueckuid cOCTaB U CTPOCHHUE KIICTKHU

XUMHUECKUI COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBI, MUKPOIJIEMEHTHI.
Bona u wmunepanbhble BemiectBa. DyHKIMM BOABI M MHHEPAIbHBIX BEIIECTB B KIETKE.
[Mognepxanue ocmotuueckoro Oamanca. benku. CoctaB U cTpoeHHE OEIKOB. AMHHOKHCIOTHI —
MOHOMEphl OenkoB. HezameHMMble M 3aMEHUMBIE AMUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YpOBHU CTPYKTYpHI OEIKOBOH MOJEKYJbl (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XuUMHUecKue cBoiicTBa OeinkoB. buonormueckue ¢yHkiuu OenkoB. PepMEHTH —
Ouonoruueckue Karamuzatopel. CrTpoeHue (¢epMeHTa: akKkTUBHBIM LEHTp, CcyOcTpaTHas
cneuuduynocts. Kodepmentsl. Buramunbsl. Ominuust (epMEHTOB OT  HEOPraHWYECKHUX
KaTaJu3aTopoB. YTIIEBOJBI: MOHOCaxapuabl (TJIIOKO3a, pubo3a W Je30Kcupr003a), Arcaxapubl
(caxapo3a, JaKT03a) ¥ MOoNKUcaxapubl (KpaxMall, TIIMKOreH, LieJuTo03a). buonorndeckue pyHkunu
yraeBonoB. Jlunuael: Tpurnuuepuabl, ¢ochonunuasl, crepounbl. ['mapodunbHo-ruapOodhoOHbIE
cBoiicTBa. buonorndeckue QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJIOB, OCNKOB M JIMIUAOB Kak

nctouHukoB HSHepruu. Hyxiennossle xucnmorsl: [JHK wm PHK. Hykieormael — MoHOMEpHI
HYKJIeMHOBBIX KucioT. Ctpoenue u Gpynkiun JJHK. Ctpoenune u pynxkuun PHK. Buast PHK. AT®:
ctpoenne u Gynkuuu. Iluromoruss — Hayka o kierke. Kierounas Tteopuss — mnpumep

B3aUMOJICHCTBUA UeH U (aKTOB B HAyYHOM IO3HAHMM. MeToabl u3ydeHus KieTku. Kierka kak
1eJI0CTHas kuBasi cucrema. O0IMe NpU3HaKky KJIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTHuecKuil ammapar, cucTeMa CHHTe3a Oenka. THIBl KIETOK: dYKapuOTHYecKas U
npokapuornyeckasi. OcoOEHHOCTH CTPOEHHs MPOKapUOTHUECKOM KieTku. KietouHas creHka
6axtepuil. CTpoeHue 3yKapuoTHyeckoi KieTku. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, KUBOTHON U
rpubHOM KieTkH. [IOBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAas CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inasmarnyeckas memOpana, e€ cBoiicTBa W QyHKuuu. LluToruasmMa u e€ opraHoubl.
OnnomemOpannbie opranounbl kietku: JOIIC, anmapar ['ombmku, nuzocomsbl. [lomyaBToHOMHBIE
OpraHouABbl KJIETKU: MUTOXOHJpUH, IuacTuabl. [IporcxoxaeHne MUTOXOHAPUM U IIacTui. Buael
wiactug. HemeMmOpaHHbIE OpPraHouabl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTpP, LEHTPUOIH,
pecHUYKH, KryTuku. DyHKIMM OpraHOMIOB KIETKH. BKiltoueHus. SInpo — peryinsaTopHbIA LEHTP
kiaeTku. CTpoeHue sijpa: siiepHas 000JI0YKa, KapHOIula3Ma, XpOMATHH, SPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:



[Toptpets: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneitnen, P. Bupxos, [x. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammbl: «PacmpeneneHre XMMUYECKUX 2JIEMEHTOB B HEXHBOW mpupoje», «Pacmnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KHMBOU MPUPOIEH.

Tabmunpl u cxemsl: «llepuoanueckas TabauIa XUMUYECKHX 3JIEMEHTOB», «CTpOCHHUE MOJIEKYIIbI
BOmb», «bumocuHTe3 Oenmka», «CtpoeHue Moyiekynbl Oenka», «Ctpoenue (QepmeHTaY,
«HyxnennoBeie kucinotbl. JIHK», «Ctpoenue mosekynbl AT®», «CTpoeHue syKapHOTHYECKOH
KiIeTkny», «CTpoeHue KUBOTHOM KIETKW», «CTpPOECHHE pacTUTEIbHOM KiIeTku», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOIbD, «JIUImHIbI».

Oobopyooeanue: CBETOBOH MUKPOCKOI, 000pYAOBaHHUE JJIsi IPOBEICHUs HAOIIOICHUH, N3MEPEHUH,
IKCIIEPUMEHTOB, MHUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATHHBIX KIETOK.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «M3ydyeHne KaTaJIMTHYECKOW AaKTUBHOCTU (DEPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIIH KaTaJasbl)».

JlaboparopHas pabota Ne 2. «M3ydeHHe CTPOCHHS KICTOK PACTCHHM, JKUBOTHBIX M OaKTEpUH IO
MHUKPOCKOIIOM Ha TOTOBBIX MHKPOIIpENapaTax U X OMHUCAHUEY.

4. KuzHeneaTeJbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa00IH3M. ACCUMIIIALMS (TUTACTUYECKHH OOMEH) U IUCCUMHMIISIIVS
(oHepreTuyeckuii OOMEH) — JIB€ CTOpPOHBI €AMHOrO Iporecca Meradonuszma. Poib 3akoHOB
COXpaHEHMsI BEIeCTB M OHHEprMM B IOHUMAHMM MeTabonn3ma. Tumbsl oOMEHa BeIIECTB:
aBTOTpOGHBIN U reTepoTpodHbIA. Posib pepMeHTOB B 0OOMEHE BELIECTB M NPEBPAILICHUH YHEPTUH B
kiaerke. Porocunrted. CBeroBas M TeMmMHOBas (aszbl ¢orocuHTe3a. Peakumun dortocunresa.
D¢ dexTuBHOCTL PoTocHHTE3a. 3HaueHue (HOTOCHHTE3a Jis KM3HU Ha 3emuie. BrusHue ycrioBuii
cpelapl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH y KYJIbTYpPHBIX PacTEHUU.
XeMmocuHTe3. XeMOCHHTE3upyomue Oakrepuu. 3Ha4eHHE XEMOCHHTE3a IS JKM3HM Ha 3eMile.
OHeprerudyeckuii oOMeH B kierke. PacieruieHne BeLECTB, BBIJIEICHHE U aKKyMYJIUpPOBaHUE
HEPIUU B KIETKe. OTambl 3JHeprernyeckoro oOmeHa. I'nmukonu3. BbpoxkeHune M ero BHIBL
Kucnoponnoe oxucienue, wiM KieToyHoe JbixaHue. OxucnurenbHoe QochopunupoBaHue.
O¢ddexkTuBHOCTE 3HEpreTHueckoro oOMeHa. Peaknum MaTpuyHoro cuHtes3a. [eHeTHueckas
uHpopmanus u JJHK. Peanuzanusa renernueckoit nudopmanuu B kietke. ['eHeTHYeCKuil Ko U ero
cBoiicTBa. Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsanus — 6umocunTe3 Oenka. Drtambl
Tpa"casauuu. KoaupoBanue amuHokuciaor. Pome pubocom B OuocuHTte3e Oenka. HekierouHble
dopmbl ku3HM — BHpychl. Mcropus otkpeitus BupycoB (.M. MBanosckuii). OcobeHHOCTH
CTpOEHHUS M >KU3HEHHbIH LMK BuUpycoB. bakrtepuodaru. bonesnu pacTteHuil, >KUBOTHBIX U
4eJ0BEKa, BBI3bIBaeMble BHpycamu. Bupyc mMmmyHozxedunurta yenoeka (BUY) — Bo3Oynutens
CIIM[a. ObpaTHas TpaHCKpUIILIMSA, peBepTra3a M uHTerpasza. IIpodunaktuka pacmpocTpaHeHUs
BUPYCHBIX 3200JI€BaHUH.

Hemoncmpayuu:

IToptpetsr: H.K. Konsuos, J[.1. UBanosckuii, K.A. Tumupsses.

Tabmuubl u cxembl: «Tumbl nutanusy, «Mertabonmusm», «MHUTOXOHAPHSY, «DHEPreTHUECKUi
oOMen», «Xmopomnacty», «Porocuntes», «Ctpoenne JHK», «Ctpoenune u (QpyHKIMOHUpPOBaAHUE
reHa», «Cunre3 Oenka», «['eHermueckuil kom», «Bupyce», «baktepuodaru», «CtpoeHue u
xu3HeHHBIN UK Bupyca CI11/]a, 6aktepuodaray, «Permxkarus JJHK».

Oébopyoosanue: monenu-anukauuu «Ynsoeane JIHK u tpanckpunuumsy», «buocunres Oenkay,
«CtpoeHnue kineTkn», Mosienb ctpykrypsl JTHK.

5. Pa3MHoOKeHHe U HHAMBHAYAJbHOE PA3BUTHE OPTAaHU3MOB.



Knerounslii 1uki, WM KU3HCHHBIM WK KieTku. WHTepdaza m murtos. I[lporecchr,

npotekaromue B uHTepdasze. Perumkamus — peakums MmatpuuHoro cuntesa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUI. JIUTIJIOMIHBIA W TaIJIOMJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. LluTomornyeckne OCHOBBI Pa3MHOKEHHS W HHAMBUIYATIBHOTO Pa3BUTHUS
opranu3moB. [lenenue knetku — muto3. Ctaguu murosa. [Iponeccel, mpoucxoasiue Ha pa3HbIX
CTaausaxX MuTO3a. bronorudeckuii cmpicn MuTo3a. [IporpamMMupyemasi TuOeNbh KIETKH — aromTo3.
@opMbl  pPa3MHOXKEHHUS OPraHU3MOB: Oecroyioe W MojoBoe. Buubl 6ecrnonoro pa3MHOXKEHUS:
JIeJIeHUEe HaJBOE, IOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHUE, BETE€TATUBHOE
pa3MHO)KeHue. VICKyCcCTBEHHOE KIIOHUPOBAHME OPraHU3MOB, €r0 3HaueHue i cenekiuu. [lonosoe
pa3MHOXKEHHUeE, ero oTinuyus ot Oecnosoro. Meiio3. Ctanuu Meito3a. [Iponeccsl, mpoucxosiue Ha
cragusax Menosa. IloBenenune xpomocom B Mmenose. Kpoccunrosep. buosiormdeckuil CMmbICa H
3HaueHue Meio3a. ['amerorenes — mporecc oOpa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [losi0BBIE
JKene3bl: CEeMEHHUKM U sAudHUKM. OOpa3oBaHMe U pPa3BUTHE IMOJOBBIX KJIETOK — TraMeT
(ciepmato3ou], AiflleKiIeTKka) — criepMarorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.
WuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (IMOpUOreHe3). Tarbl
AMOPHOHATFHOTO PAa3BUTHS y MO3BOHOYHBIX XMBOTHBIX: JIPOOJEHUE, TaCTPYJIALMS, OPraHOTEHE3.
[TocToMOproHaIbHOE pa3BUTHE. THUNBI MOCTIMOPHOHANIBHOTO PAa3BUTHUS: MpsIMOE, HEMpIMOe
(mmumHOYHOE). BnusiHuMe cpembl HA pPa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIC BBI3HIBATH
BpOXJI€HHBIE ypoacTBa. Poct u pasButue pacreHuid. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTaJNHU Pa3BUTHUA.

Hemoncmpayuu:

Tabmunpl u cxembl: «@DOpMBI Pa3MHOKEHHUS OPraHU3MOBY, «JIBOifHOE OIMIONOTBOpEHUE Y
LIBETKOBBIX pacTeHuil», «BerertaTuBHOE pa3sMHOXEHHE pacTeHUi», «/leneHue KiIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHue XpomMocoMbl», «Kierounslii mukiy, «Pemnmmkanus
JHK», «Mwuto3», «Menos», «[Ipsamoe u HenpsMoe pa3BUTHEY, «['aMeToreHe3 y MIIEKOIUTAIOIINUX U
4es0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Oobopyooeanue:  MUKPOCKOI,  MuKpomnpemnapatbl  «CrepMaro3ouabl  MIIEKOIUTAIOIIETO,
«Siueknerka muekonuraromero», «KapuokuHes B KJIETKax KOpPELIKA JIyKay, MarHUTHAas MOJEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble ¥ IpakTHYeCKue padoThI:

JlaboparopHas padora Ne 3. «HabmroieHue MuTO3a B KJIETKaX KOHUYMKA KOpPEIIKa JTyka Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Jlabopartopnas pabota Ne4. «l3yueHue CTpOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

6. HaceacTBeHHOCTh M H3BMEHYUBOCTH OpPraHu3MoB.

[Ipenmer u 3agaum reHeTuku. McTopus pa3sBUTHS TEHETUKU. Poib LUTONOrMH U
AMOPHOJIOTHN B CTAHOBJICHWHM T€HETHKH. BKiIam poCCHUUCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToAbl TeHETUKH (THOPUIONOTUYECKUH, ITMTOTCHETUYECKU, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIC T€HETHYECKHE TOHATHS. [ €HeTHdecKkass CUMBOJIMKA, MCIOJIb3yeMas B
CXeMax CKpelMBaHui. 3aKOHOMEPHOCTU HACIEAOBaHUS IPU3HAKOB, YCTaHOBIEHHbIE I'. MeHenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €AMHO0-00pa3usi THOPUIOB mepBoro mokojeHus. [IpaBumo
JOMUHUPOBaHMS. 3aKOH paclIeIVIeHUs! MpU3HaKoB. ['unore3a unctotel ramet. [lonHoe u HenmonHoe
noMuHUpoBaHue. JlurnOpuaHoe CKpenuBaHue. 3aKOH HE3aBHCHMOIO HACJIEIOBAHUS TPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEUIMBaHUS. AHAIU3UPYIONIEE CKpEIUBaHUE.
Hcnonp30BaHre aHATU3UPYIOIIEro CKPEIMBaHUs AJIsl ONpeielieHnsl TeHoTHuna ocoou. ClrenyieHHoe
HaclenoBaHue mpu3HakoB. PabGora T.Moprana mno CHEMJIEHHOMY HAcJlE€JOBAHUIO TI'EHOB.
HapymieHne creruieHMss T€HOB B pe3yJbTare KpPOCCHHIOBepa. XpPOMOCOMHAs — TEOpHUs
HACJIEICTBEHHOCTU. [ eHeTnueckue kapThl. ['eHeTnka mona. XpOMOCOMHOE ONPEACIICHUE MOJIA.
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AyTOCOMBI U MOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHbIE U reTeporameTHbie Opranu3mel. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C MojoM. M3mMeHunBOCTh. Buabl M3MEHUMBOCTU: HEHACIEACTBEHHAs U
HaclencTBeHHas. Ponb  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHON NU3MEHUYMBOCTH. BapuannonHslil psia u BaprannonHas kpuBas. Hopma peakiuu
npus3Haka. KoyiMdyecTBEHHbIE W KAauyeCTBEHHbIC NPU3HAKM W WX HopMa peakuuu. CBOWCTBa
MOIU(DHUKAIIMOHHOW W3MEHYMBOCTU. HaciencTBeHHas, WU TeHOTUIIUYECKas, W3MEHYUBOCTD.
KoMmOvHaTuBHasT W3MEHYMBOCTHb. Mel03 H TIOJOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallMOHHAs U3MEHYUBOCTh. Knaccudukaius MyTanuii: reHHbIe, XpOMOCOMHEIE,
reHomMHbIe. YacToTa v MpuYMHBEI MyTaluidi. MyTtareHabie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B
HacnencTBeHHor n3ameHunBoctd H.M. BaBunoBa. BHesiaepHas HacieaCTBEHHOCTh U U3BMEHYMBOCTb.
I'enetuka wuyenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOABl TI'E€HETHKH  YEJIOBEKA:
F€HEAJIOTHYCCKUN,  ONM3HENOBBIN,  ITUTOTEHETUYECKUH, OWOXMMHYECKUH,  MOJICKYJSIPHO-
reHetudyeckuii. COBpPEMEHHOE OIpENeICHUE TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIUPOBaHKWEe, B ToM ducie c¢ mnomonipto [I[[P-anammsa. HacnmencTBeHHble 3a0oJieBaHMS
YeJIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C HACIIEJCTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIE KIIETKU. [IpUHIUIIBI 310pOBOTO
oOpa3a >W3HU, TUATHOCTHKH, TMPOPWIAKTHKUA W JICUCHUS TeHETHYECKUX Ooje3Heil. Menuko-
FEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAYEHHE MEIMLMHCKON TE€HETUKH B NPEIOTBPAIICHUU U
JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YEIOBEKA.

Hemoncmpayuu:

[Toptpertsr: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yerepukos, H.B. Tumodees-PecoBckuii,
H.A. BaBunos.

Tabmunpl U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKash OCHOBA», «3aKOH
pacuIeIUIeHUs] ¥ €ro IUTOTCHETHYeCKass OCHOBa», «3aKOH YHUCTOTHI TameT», «Jlurubpumnoe
ckpemuBanue», «lluTomornyeckue - OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHUS»,  «Meio3y,
«B3anMoIeliCTBHE aJIeIbHBIX T€HOBY, «I €HETUYECKUE KapThl PACTEHUM, KUBOTHBIX U YEIIOBEKAY,
«l'enetuka mona», «3aKOHOMEPHOCTH HACIEAOBAHMS, CIEIUIEHHOTO C MojJom», «KapuoTumsl
YeJIOBeKa U JKUBOTHBIX», «Bumbl wusMeHunBocTH», «MoaudukannoHHas HW3MEHYHUBOCTHY,
«HacnenoBanue pesyc-hakropa», «I'eHeTuka rpynmn KpoBuy», « MyTallMoOHHAs U3MEHYUBOCTH.
Oobopyoosanue:  mojenu-anmuukanuu — «MoHorubpugHoe — ckpemuBaHue»,  «HemomnHoe
JOMHUHHUpOBaHHE», «JlurnbpuaHoe ckpemuBanuey, «llepekpéct XpoMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3zodpuna» (Hopma, MyTanuu (OpMbI KpbUIEB M OKpacku Teisa), repdapuii
«I"'opox moCeBHOW».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora No 5. «UM3yueHue pe3yinbTaTOB MOHOTHOPHUJIHOTO W JTUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopnast pabora Ne 6. «M3yueHne MOAUGDUKAIMOHHOW W3MEHYMBOCTH, ITOCTPOCHHE
BapHAIIMOHHOTO PsZia U BapUAIIHOHHOW KPUBOI.

JlaGopaTtopHnast pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uibl Ha TOTOBBIX MUKPOIIpETapaTax.
[TpakTaeckast pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

7. Cenexnusi opranu3Mon. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuuss Kak Hayka M IIPOLECC. 3apOKJIEHUE CENEKUUHU M JOMECTHUKalMs. Y4YeHue
H.U. BaBunoBa 0 IieHTpax MNPOMCXOXKIEHUS U MHOrooOpas3usi KyJbTYpHbIX pacTeHHil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, nmopoza, mraMM. COBpEMEHHBIE METO/IbI CEJIEKIIUH.
MaccoBblii 1 HTHANBUAYATbHBIH OTOOPHI B CEJICKIIMM PACTEHUM U KUBOTHBIX. OIIEHKa dKCTEphepa.
bnuskopoacTBeHHOe ckpemuBaHue — UHOpUaUHT. Yncras nuaug. CKpeuBaHUE YUCTBIX JIMHUM.
['ereposuc, wnm rubpugHas cuna. HeponcTBeHHoe ckpenuBanne — ayropuauHar. OTmanéHHas
rubpuauszanus u e€ ycnexu. MickyccTBeHHBII MyTareHes u MmojiyueHue MoJuIIonoB. JocTixkeHus

CCIICKIINN paCTeHHfI, JKUBOTHBIX 1 MUKPOOPTaHHU3MOB. buorexHomorus xkak OoTpaciib MPOU3BOACTBA.
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['ennas wmHxeHepus. Otambl co3nanus pexomOumHaHTHOM JIHK W TpaHcreHHBIX OpraHU3MOB.
Knerounas wunkenepus. Knetounsle KyiabTypbl. MHUKpPOKIOHQJIBHOE Ppa3MHOXXEHHE DPACTEHUM.
KnonupoBaHue BBICOKOIMPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U
stryeckue mpoodiaemsl. MO — reneTnuecku MOIUGPUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

[Toptpetsi: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, M.®. MBaHoB.

Tabmumel 1 cxeMbl: Kapta «LleHTpBl TPOUCXOXKACHUS U MHOTO00pa3usi KYIbTYPHBIX PACTCHHI,
«ITopoapl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHU», «OTnanéHHas ruopuan3amus,
«Pabote! akagemuka M.®. Banosay, «Ilonumionausa», « O0beKTH OMOTEXHOIOTHNY, «KieTouHbIe
KYJBTYpbI M KJIOHUpOBaHUE», «KOHCTpyrpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

Oobopyoosanue: MyJIsDKU TUIOJOB U KOPHEIUIOAOB JUKHUX (OPM M KYJIBTYPHBIX COPTOB PAaCTCHHH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Okckypcusi «OCHOBHBIE METOJABI M JIOCTHIKEHHUS CENEKIMM pacTeHHH ¢ JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATEIbHBIN YYacTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO ILIEHTPA)».

BuoJgorus. 11 kiacce
1. DBOJIOLMOHHASA OUOJIOTH .

[IpeanochuIku BO3HUKHOBEHUS SBOTIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOpUsI U €€ MECTO
B Ouonoruu. BnusHHE 5BONIONMOHHOW TEOPUHM HA pa3BUTHE OUOJOTUM U JAPYTUX HayK.
CuzerenbcTBa 3Bomtonuu. [laneoHTosornyeckue: MOCIEAOBATENbHOCTh IOSIBICHUS BHJIOB B
NaJICOHTOJIOTHYECKOM JIeTONHNCH, iepexoiHble popMbl. broreorpadguueckue: cxoacTBO U pa3nuune
dayH u Quop MaTepUKOB M OCTPOBOB. IMOPHOJOTUYECKHE: CXOACTBA M Pa3IMUUsI SMOPHOHOB
pa3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, AHAJIIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHHU3MOB
HACJIC/ICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCEX OpPraHW3MOB. DBOJIIOIMOHHAS
teopua Y. [lapeunHa. IIpeanochUiKu BO3ZHUKHOBEHUS JapBHUHU3MA. J[BMKYIIME CHIIBI 3BOJIOIUHU
BUOB 10 JapBUHY (M30BITOYHOE pa3sMHOXKEHUE NPU OIPAaHUYEHHOCTH PECYpPCOB, HEONpeaAeaEHHas
U3MEHUYMBOCTb, OOpbOa 3a CyLIECTBOBAaHME, €CTECTBEHHBIH 0TOOp). CHHTeTHYecKas Teopus
sBomtou (CTD) u e€ ocHOBHBIE MoyiokeHUs. Mukpossomonus. [lomynsanus kak eAnHUIA BUAA U
3BOJIIOLIMHU. JIBIOKYyIIME cuiibl ((paKTOphl) SBOJIIOLMM BUJIOB B MpHpojae. MyTallMoHHBIN npolecc u
KOMOHMHATHUBHAST U3MEHUMBOCTH. [lomynsiimoHHble BOMHBI U Apeid reHoB. M3omsmust 1 MUTpanus.
EctrectBeHHbIl 0TOOp — HampaBisoomui (akrop sBomonuH. POpPMBI €CTECTBEHHOIO OTOOpA.
[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3Bodroluu. [lpumepsl mnpucnocoOneHuit y
opranu3moB. ApoMopdo3sl W wuaMo-adanTanuu. Bum u BumooOpazoBanme. Kputepum Bupaa.
OcHoBHBIE (hOpMBI BUA000pa30BaHus: reorpapuieckoe, skoorunueckoe. Makpossomtous. Dopmsl
HBOJIIOLIMU:  (puiIeTHYECKasl, IUBEpPreHTHas, KOHBEpreHTHas, mapaienbHas. HeoOpatumocthb
sBomonMu.  IIpoucxoxkneHne oOT  HecHmeMaNu3MpOBaHHBIX  IpenkoB. IIporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.

Hemoncmpayuu:

[Toptpersr: K. JIunneit, XK.b. Jlamapk, Y. {apsun, B.O. Kopanesckuii, K.M. bap, 3. I'ekkens,
®. Mrwomiep, A.H. CeBepiios.

Tabmuiel U cxembl: «Pa3BUTHE OpPraHUYECKOrO Mupa Ha 3emiie», «3apoAbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurc», «Dopmbl O0pHOBI 3a CyIIeCTBOBaHUE», «ECTECTBEHHBIN OTOOPY,
«MHoroo0Opa3ue COpToB pacTeHHit», «MHoroobpasue mOpoa KHUBOTHBIX», «llomymsumy,
«MyTannoHHass M3MEHYUBOCTBHY», «Apomopdossl», «munoamanramumy, «OOmas aereHepamus,
«/IBmxymue cuibl sBomouNy, «Kapra-cxema mapuipyra mytemectsus Y. Jlapsunay, «boprba 3a



cymecTtBoBaHue», «lIpucnocobiaeHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BHI000pa30BaHUE,
«DKOJIOTHYECKOE BHI000pa30BaHUEY.

Oébopyoosanue: KOJIEKIUS HACCKOMBIX C Pa3JIMYHBIMU THITAMU OKPACKH, HAOOp IJIOJIOB U CEMSH,
KOJUJICKIIUA ((HpI/IMepr 3allIUTHBIX HpI/ICHOCO6JIeHI/II71 Y JKHBOTHBIX», MOJACIIb «OcHOBHEIE
HaIpaBJICHUS 3BOIOIHUNY, 00bEMHAsT MOIeTTh «CTPOSHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.
buoreorpaduueckas kapra Mupa, KOUIeKIus «DOpMbl COXPAaHHOCTH HCKOMAEMBIX YKHBOTHBIX U
pacreHuit», Monenb ammumakanus «llepekpéct xpomocomy», BiaxkHbIe mpenaparsl «Pa3Butne
HacekoMmoroy, «Pa3Butme narymkm», MuKporpenapat «/lpozoduna» (Hopma, myranuu (Hopmbl
KPBUIHEB U OKPACKH TEJIa).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.
JlaGopatopHas pabGota Ne 2. «Onucanue npucHocOoOJIEHHOCTH OpPraHu3Ma U €€ OTHOCUTENIBHOIO
XapakTepay.

2. Bo3HNKHOBEHME U Pa3BUTHE )KM3HH Ha 3emuie.

JloHay4yHble IIPEACTABICHUSA O 3apOKACHHMM XU3HW. HaydHble runore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMus. XUMHUYECKas 3BOJIONUSA. AOHOTCHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON
sBomonu. HauanbHeie aTanbl 6nonorudeckoi sBomoonuu. I'unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHpPOBAHUE OCHOBHBIX TPYMI JKHUBBIX OpPraHU3MOB. Pa3BuTue XU3HM Ha 3emiie IO 3paMm U
nepuonam. Karapxeil. Apxeiickas u mpotepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ MepUOIbI:
KeMOpHUICKUI, OpJOBUKCKUM, CHJIYPUHCKHM, JIEBOHCKHM, KAaMEHHOYTOJbHBIM, MEPMCKHIA.
Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHo30iickas 2pa M €€ TEpUOAbl: TAJCOTCHOBBIM, HEOTEHOBBIN, AHTPOIIOICHOBBIM.
XapakTepucTuKka KiuMaTa W Te0oJOorM4eckux mporeccoB. (OCHOBHBIE 3Tambl  HBOJIOLMU
pPacTUTEIHHOTO U KUBOTHOTO MHpa. ApoMoph o3kl Y pacTeHU U )KUBOTHBIX. [losiBIIeHHe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro MMpa Kak OTpa)K€HHE 3BOJIOUNU. OCHOBHBIE CHCTEMAaTUYECKHE TI'PYIIIIbI
OpraHU3MOB. OBOJIIOLIMSA 4YelloBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHMd O
IIPOUCXOXKICHNUN YeIoBeKa. MeTobl n3ydeHus anTponoreHesa. CXoACcTBa U pa3jInyusl YEJIOBEKa U
KUBOTHBIX. CHCTEMaTHYECKOe MOJI0KEHNE ueoBeKa. J[Bmkymiue cuibl ((hakTopbl) aHTPOIIOTeHE3a.
HacnencTtBeHHass HM3MEHUMBOCTh U €CTeCTBEHHBIM 0TOOp. OOmiecTBeHHbI 00pa3 >KH3HH,
U3TOTOBJICHUE OPYAUN TpyAa, MbIlUIEHHE, pedb. OCHOBHBIE CTaJAMM U BETBU 3BOJIOLUHU YEJIOBEKa:
aBCTPAJIONIUTEKH, YesnoBeKk ymenslid, YenoBek mnpsAMOXonamui, YemoBeK HeaHAEpPTaIbCKUH,
UYenoBek pa3ymHblii. Haxoakum HCKoMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JacTb
pacrpocTpaHeHus, OOBEM TOJIOBHOIO Mo3ra, o0Opa3 >Ku3HH, opyaus. YenoBeyeckue pachl.
OcHOBHBIE OoJbIIMEe  pAaCHI: €BpOINEON THAsA (eBpazwuiickas), HErpO-aBCTPAJIONIHAS
(9KBaTOpHANIbHAs), MOHTOJIOMIHAS (a3uMaTcKo-aMepHKaHcKas). UYepTsl MNPUCHTOCOOIEHHOCTH
IIPECTABUTENIEH 4YEJIOBEYECKUX pac K YCJIOBHUSAM CYLIECTBOBAaHMA. EIMHCTBO YENOBEYECKHX pac.
Kputuka pacuszma.

Hemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabmuiel U cxembl: «Bo3HukHOBeHHE COTHEUHON CHUCTEMBI», «Pa3BUTHE OPTaHUYECKOTO MHUPay,
«PacturenbHas kietka», «OKuBoTHas kietka», «lIpokapmoTmueckas kierka», «CoBpeMeHHas
CHUCTEMa OpraHMYecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEpPT CTPOEHUs YelIOBeKa W
YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MaJlCOHTOJIOTMYECKUX HAaXOJO0K MPEIKOB
COBPEMEHHOI0 4eJIoBeKa», «JlpeBHeiiune moam», «JIpesHue mogu», «llepBbie COBpeMEHHBIE
moan», «4enoBedecKkue pace».

Obopyoosanue: mynsxu «lIpoucxoxnaeHue yenoBeka» (OIOCTBI aBCTPAOMHUTEKA, MATEKAHTPOIIA,
HeaHjAepTaliblla, KPOMaHbOHIIA), CIENKU MM H300pakeHHsS KaMEHHBIX OpYAHil MepBOOBITHOrO



YyenoBeka (KaMHH-UONIEphl, pyOmia, ckpebia), TEeOXpOHOJIOTHYECKas TaOnuia, KOJJICKIIH
«DOopMBI COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PACTCHUI.

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

[TpakTudeckass padora No 1. «M3ydeHHEe HUCKOMAeMBIX OCTATKOB PACTCHHH U JKUBOTHBIX B
KOJUICKLUSAX».

OKCKypcusi «DBOJIIOIMSI OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIH WIH
KpaeBEeIUECKUI MY3€Hl).

3. OpranusmMbl 4 OKPYyKaIIas cpeaa.

DKojiorusi Kak Hayka. 3ajaud M pasfelibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCJIEJOBAaHUM. DKOJIOIMYECKOE MHPOBO33PEHHE COBpPEMEHHOro uenoBeka. Cpeabl oOWUTaHUs
OpPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAS, MTOYBEHHAs, BHYTPHUOPTaHW3MEHHAasA. JKOJIOTHYECKHE
dakropel. Knmaccudukamuss  skomorndeckux — (GakTopoB: aOMOTHYECKHE, OHOTHYECKUE U
aHTponoreHHbie. JleficTBrE 3KOIOTHYECKHX (PAKTOPOB HAa OpraHu3Mbl. AOUOTHYECKHE (DAKTOPHI:
CBET, TeMmImeparypa, BiaxHocTh. DotonepuonausMm. [IpucmocobneHus OpraHU3MOB K JICHCTBHIO
abuotuyeckux ¢akropoB. buonoruueckue putmel. buotndeckue ¢akrtopbl. Buasl 6uoTHueckmx
B3aMMOJICHCTBHI: KOHKYPEHIIUS, XHITHUIECTBO, CKMONO03 U ero ¢opmel. [lapasutusm, Koonepamnus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OWOTUYECKMX B3aUMOJCHCTBUN JUIS CYIIECTBOBAHUS OPraHU3MOB B TIPUPOTHBIX
coo01ecTBax. JKOJOTHUYECKHE XapAKTEPUCTHKHU MONYJsui. OCHOBHBIC MMOKA3aTeNu MOMYJISIUH:
YUCIIEHHOCTh, IUIOTHOCTh, POXKJIAEMOCTh, CMEpPTHOCTh, TPUPOCT, Murpanus. JuHamuka
YHCIEHHOCTH MOMYJISALNUU U €€ PeryIIsiiusl.

Hemoncmpayuu:

[Toptpetsr: A. 'ym6onpaT, K.®. Pynse, O. ['ekkens.

Tabmuupl u cxemsl: Kapta «lIpupogubie 30HBI 3emim», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynauum», «3aKOHOMEPHOCTH POCTAa  YUCICHHOCTH  MOMYJISILUU
uHY30pUn-Tyhenbkn», «[luiessie nemnm».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pPACTEHUN W3 pPa3HBIX MECT
oOUTaHUSY.

JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.
[Tpaktuyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA PA3HBIX BUAOB PACTEHUI».

4. Coo011ecTBa M IKOJOTHYECKUE CHCTEMBI.

CoobmiectBo  opraHusmMoB  —  Ouoneno3.  CTpykTypsl ~ OMOIlEHO3a:  BUAOBaf,
IPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHanTel. CBsizu B OHOIEHO3E.
Dkonorudyecknue cucreMbl (9Kocuctembl). [loHsatue 00 »dKocucteMe U OUOTEOIIEHO3E.
OYHKIMOHATIbHBIE  KOMIIOHEHTBI ~ SKOCHUCTEMBI:  IMPOJYLEHTbI, KOHCYMEHTBI, PpEAYLIEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrud B 3Kocucteme. Tpoduyeckue (NUILEBBIE) YPOBHU
skocucteMsbl. [Tumiessie nenu u cetu. OCHOBHBIE MTOKA3aTeIN SKOCUCTEMBI: Onomacca, MpoIyKIus.
OKOJIOTMYecKHe MUPaMUAbl: TPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:
YCTOMYUBOCTh, caMoperyismnus, pasputue. Cykueccus. IIpupoanHbie 3KOCHCTEMBI. DKOCHUCTEMBI
03€p U peK. DKOCUCTEMA XBOMHOTO WM HIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  JKOCHUCTEMBI.  ATpodKocucTeMbl.  YpOoskocucrteMbl. buonornueckoe w
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak ¢aktop ycroumBocTH dKocucTteM. CoxpaHeHHE OHOJOTHYECKOTO
pasHooOpa3ust Ha 3emie. Yuenue B.U. Bepuaackoro o 6uocdepe. ['paHuibl, coctaB U CTpyKTypa
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ouochepsl. KuBoe BemectBO M ero (yHkmuu. OcoOeHHOCTH Ouocdeppl Kak TI00aThHOU
IKOCUCTEMBI. J[nHaMHUYeckoe paBHOBECHE U 0OpaTHas CBs3b B Onocgepe. KpyroBopoTs! BeliecTB u
OMOTreOXMMHUYECKHE LUKIBI 3JIeMEHTOB (yriiepozaa, a3oTa). 30HaIbHOCTH Ounochepbl. OCHOBHBIC
Oouombl cymm. YemnoBedecTBO B Omocdepe 3emin. AHTPONOTEeHHBIE HM3MEHEHHs B Ouocdepe.
['mobanbHble dKONOrHueckue mpoOnembl. CocyllecTBOBaHHE MPUPOABI U YEIOBEYECTBa.
Coxpanenue Omopa3sHOOOpa3msi Kak OCHOBa ycToiumBocTH Ouocdepsl. OcHOBa palMOHAIBHOTO
yIpaBiIeHUs NMPUPOIHBIMU pecypcaMu U UX HUCHOJb30BaHHE. JlOCTHXKEHUS OMOJIOTMM M OXpaHa
PUPOIBL.

Hemoncmpayuu:

[Toprpersr: A.Jl. Tencau, B.H. Cykaués, B.J. Bepuanckuii.

Tabmuupl u cxemsl: «[Iumessle wnenu», «buoueHo3: coctaB U cTpykrypay, «lIpupoaHsie
coobmiectBa», «llenn mnuTaHuMs», «IKoNorMyeckas mHpamuiaay, «buochepa u yemoseky,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOIO jeca», «buoneHos Bogoémar,
«ArpoueHo3», «[IpuMepHble aHTPOIOreHHbIE BO3AECHCTBUSI Ha IPUPOAY», «BaxkHeHIne HICTOUHUKHI
3arpsA3HEHUs] BO3/lyXa M TPYHTOBBIX Boa», «IlouBa — BakHelmas coctaBisitomas Ouochepb»,
«®DaxTopsl nerpaganuu mouBy, «llapaukoBsiii 3hdexT», «PakTOpsl paHOaKTUBHOTO 3arPs3HEHUS
ouocthepnr», «OOmas cTpykTypa Ouocheps», «PacmpoctpaHenue Ku3HH B Ouochepey,
«O30HOBHII 3KpaH Ouocheps», «Kpyrosopor yriepoga B Oumochepe», «KpyroBopor azora B
IIPUPOLE».

Oébopyoosanue: wmojnenp-anmukanyst «TunuaHble  OMOLEHO3bI», Tepbapuit  «PacTuTenbHbe
cooOuiecTBa», KoJUleKIMH «buoneHos», «BpeauTenn BaKHEMIIUMX CENbCKOXO3AHCTBEHHBIX
KyJIbTyp», Tepbdapum M KOJUJIEKUMH PpACTEeHMH M JKMBOTHBIX, MpPHHAUICKAIIME K Pa3HbIM
9KOJIOTHYECKUM Tpymnnam ofHoro Bujaa, Kpachas knura Poccuiickoit @enepauuu, u3odpaxeHus
OXpaHsIEMbIX BUJIOB PACTEHUN U )KUBOTHBIX.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

JIMYHOCTHBIMH pe3yjJbTaTaMi OCBOCHHUSA BBITYCKHUKAMU OCHOBHOM IITKOJIbI nporpaMmsl 110
OMOJIOTUH SIBJISFOTCS:

I'paxknanckoe Bocniuranue:

e Cc(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UMIMH  OOyyaromierocss Kak AakTHUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00IIeCTBa;

® OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M 0OsA3aHHOCTEH, yBa)kKEHHWE 3aKOHa U
IIPaBONOPSJIKA;

® TOTOBHOCTb K COBMECTHOM TBOPUECKOM AEATEIBHOCTU NMPH CO3/IaHUHM YyYEOHBIX MPOEKTOB,
pelmieHMH  y4yeOHBIX M [O3HABATENbHBIX  337ay, BBHINOJIHEHUHM  OHOJIOTHYECKUX
SKCHEPUMEHTOB;

e CHoCOOHOCTh OMNpENeNsITh COOCTBEHHYIO MO3HUIMIO IO OTHOIIEHHIO K SBJICHUAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

® yMEHHE YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOIEHCTBUS
J0JIeH ¢ pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COLUAIBHBIM MOJIOKEHUEM;

® TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOIO BBINOJHEHUS Yy4YeOHBIX,
[IO3HABATEIIBHBIX U MCCIENOBATEIIbCKAX 3a1ad, YBAKUTEIBHOE OTHOLIEHHE K MHEHUIO
OIIOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH;

Ilarpuornyeckoe BOCIUTaAHUE:

e chopMHPOBAHHOCTh POCCUKMCKON TPAXKAAHCKOW MIECHTUYHOCTH, MATPHOTU3MA, YBAKCHUS K
CBOEMY HapoOAy, 4YyBCTBa OTBETCTBEHHOCTH Iiepes PoauHON, roploCTH 3a CBOM Kpai, CBOIO
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Ponuny, cBOW SI3BIK M KYJIBTYpPY, HPOIUIOE W HACTOSIIEC MHOTOHAIMOHAIBHOTO Hapoja
Poccuu;

® [[CHHOCTHOE OTHOIICHHE K MPUPOTHOMY HACIICIUIO U TAMSITHUKAM PUPOIbI, TOCTHKCHUSIM
Poccuu B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IC;

e CroCOOHOCTh OIICHWBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHUE M Pa3BUTHE OMOJIOTHH,
[IOHUMAaHHE 3HAUEHUS OUOJIOTMU B IIO3HAHUU 3aKOHOB npupoanl, B XHU3HU YCIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

e yjciiHas yOeKIEHHOCTh, TOTOBHOCTh K CiyKeHHIO OTeUecTBY H €ro 3allluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

I[yXOBHO-HpaBCTBeHl-Ioe BOCIIUTAHHE:

® OCO3HAaHUE JYXOBHBIX LICHHOCTEN POCCUICKOrO HApPOa;

e chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHUS;

e CrocOoOHOCTH OLIEHUMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

® OCO3HAHME JUYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OyayIIEro;

® OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIMUTEINSM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEH CEMEIHOM KU3HU B COOTBETCTBUHU C TPATUIMSAMU Hapo10B Poccuu;

IcTeTHYecKoe BOCIIUTAHHUE:

® DOCTCTUYCCKOC OTHOILICHHUC K MHPY, BKIIOYass 3CTCTHUKY 6I>ITa, HAYYHOTI'O U TCXHHUYCCKOI'O
TBOpYECTBA, CIIOpTa, TpyAa, 06H1€CTBCHHBIX OTHOMGHHﬁ;

® JIOHMMAaHHEC SMOIMOHAJILHOI'O BO3I[CI>1CTBI/I$I JKHBOI npupoanl 1 e€ IECHHOCTH;,

® TOTOBHOCTH K CaMOBBIPAKCHHIO B Ppa3HbIX BHUHIAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
KadyeCTBa TBOp‘-IGCKOfI JIMYHOCTH,

dusnuyeckoe BOCIUTAHHUE:

® TIOHMMaHUE M peaju3aius 3J0pOBOT0 M 0e30MmacHOro oOpasa »KU3HH (30pOBOE MUTAHUE,
COOIIIO/IEHNEe THUTHEHWYECKHX NPaBWI W HOPM, COAJaHCHPOBAHHBIA PEXHUM 3aHATHH W
OTIIbIXa, peryjispHas (Qusuyeckas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W
KOMITIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXHYECKOMY 310POBBIO;

¢ T[OHMMaHHE IICHHOCTH TPaBUJI HWHAMBUAYAIbHOTO U KOJUJIEKTUBHOTO 0€30MacHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

® OCO3HaHHWE IIOCIEACTBUI ¥ HENMPUATHE BPEAHBIX NpPUBBIUEK (YMOTPEOJICHHS aJKOTOJI,
HapKOTHUKOB, KYpEHHUS);

TpyaoBoe BocnuTaHue:

® TOTOBHOCTbH K TPY/y, OCO3HaHHE [IEHHOCTA MacTepCTBa, TPYI0II00UE;

® TOTOBHOCTHh K QKTUBHOW JIEATSIBHOCTH TEXHOJOTUYCCKOW W COIMATHLHOW HAIPABICHHOCTH,
CIIOCOOHOCTh MHHIIMMPOBATh, IUTAHUPOBATH W  CAMOCTOSITEIHO BBITIOJNHATH TaKYHO
TESITEIbHOCTD;

® HHTEpPEC K pas3auYHBIM cdepaM TpodeCCHOHATBHOW JeATEIHbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOp Oymymied mpodeccur W pearn30BBIBATH COOCTBEHHBIE JKU3HEHHBIC
TUTaHBI;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAaHUIO HA TPOTSHKCHHH BCEH
KU3HU;

IKoJ0THYecKOe BOCIIUTAHE:
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® DKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPHPOJIE KaK MCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;

® T[IOBBHIIICHHWE YPOBHS SKOJIOTHYECKOW KyIbTYphl: MPUOOPETCHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OI[EHKU WX BO3MOXHBIX MOCIIEICTBUIN JJIsT OKPYKAKOIIEH CPEJIbI;

® 0CO3HaHHE INTO0ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM U IyTe UX PELICHHUS;

e CnocOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMbIC TP M3YyYCHUU OWOJIOTUU 3HAHUS M YMCHUS
OpU  peIIeHWH MpoOJIeM, CBS3aHHBIX C  PAIMOHAIGHBIM  [PHPOJIONIOJIE30BAHHEM
(cobmroieHne paBWII TIOBEJICHUST B TIPUPO/JIC, HAMTPABJIICHHBIX HA COXPAHECHUE PAaBHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHCTEM, OMOChephl);

® AaKTHBHOC HEMPUSATUE JICHCTBHI, MPUHOCSIIUX BPEI OKPYKAIOMIEH NPUPOAHOH cpene,
YMCHHE POTHO3HPOBATH HEeOJIaroNpUsITHBIE IKOJIOTHYECKUE MOCJIC/ICTBUS
NpeANPUHIMAEMBIX ICHCTBUI U IPEIOTBPAILATh UX;

® HaIUYHe PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, AKOJOTHYECKON KyJIbTyphI, OIbBITA
NESITEIPHOCTH  JKOJIOTUUECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS UMM B
MO03HABATEIIFHON, KOMMYHUKATUBHOW M COIMAIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOHN IEATEILHOCTH SKOJIOTUICCKON HAIIPABICHHOCTH;

HeHHOCTI/I HAQYYHOI'O ITIO3HAHUSA:

e c(hOpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOIIECTBEHHOM MPAKTUKHM, OCHOBAHHOI'O HA JMAJIOre KyJbTYyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

® COBEpILEHCTBOBAHUE SI3bIKOBOM M YMTATENILCKOM KYJNbTYphl KaK CpeICTBA B3aUMOJCHCTBUSA
MEXy JIIOJIbMHU U [TO3HAHUS MUPA;

e [OHUMMaHHe crneuuduk OMOJIOTUM KaK HAayKd, OCO3HaHUE €€ pojau B (OPMUPOBAHUU
pPAallMOHATIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUM IIEJIOCTHOIO MpEeACTaBiIeHUus 00
OKpY)XXaloIlleM MHpEe KaKk O E€IMHCTBE MPUPOJbI, YeIOBEeKa M OOIIecTBa, B IO3HAHHUU
HIPUPOHBIX 3aKOHOMEPHOCTEH M PEeLICHUH POOJIeM COXpaHEHHsI TPUPOTHOTO PAaBHOBECHUS;

e yOEKIEHHOCTh B 3HAUMMOCTH OHMOJOTHH JUIsl COBPEMEHHOM LMBHIM3ALMU: OOecredeHus
HOBOTO YpOBHSI pa3BUTHS MEIULUHBL, CO3/JaHUSA MEPCIEKTHUBHBIX OHWOTEXHOJOTHUH,
CIOCOOHBIX pelaTh PecypcHbIe MPOOIeMbl pa3BUTHs YEJIOBEYECTBA, MOMCKA MyTeH BhIX0a
U3 TJIOOATBHBIX S3KOJOTMYECKMX MpodjeM M oOecnedyeHus Mepexona K YyCTOMYHMBOMY
Pa3sBUTHIO, PAIMOHAILHOMY HMCIIOJIb30BAaHUIO TPUPOAHBIX PECYpCOB M (HOPMHPOBAHUIO
HOBBIX CTaHJIAPTOB KHU3HU;

® 3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMUN B IENAX IMOBBILICHUs OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIbHOU
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu N3y4eHUn OHOJIOTHH;

® [IOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUSA, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIIOJIB30BaTh MOJTydaeMble 3HAHUS JUIsl aHajdu3a U OOBSCHEHUs SBICHHUN
OKpPY’KAIoOIIEero MUpa U MPOUCXOIAUINX B HEM M3MEHEHHI, yMEHHUE JeaaTh 000CHOBaHHbBIE
3aKJIIOYEHHUsS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LENbI0 MOJyYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

® CroCcOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUS IS PELIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

® OCO3HaHHWE LIEHHOCTH HAy4YHOW MIEsITeNbHOCTH, FOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

® TOTOBHOCTb M CIOCOOHOCTh K HENpEphIBHOMY O0Opa30BaHMIO M C€amMo0Opa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 1O OHOJOTMHM B COOTBETCTBHU C KM3HEHHBIMU
MOTPEOHOCTSIMHU.
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B npornecce nocTrkeHns TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS 00YYarOIIUMHUCS POTPaMMBbl

no OMOJOTMM Ha YpPOBHE CpefHero oOmiero oOpa3oBaHUS Yy OOYYaroIIUXCS COBEPIICHCTBYETCS
SMOIMOHAIBHBIA HHTEIUIEKT, TPEAIOIaralomnil cOpMHUPOBAHHOCTS:

CaMOCO3HaAHHUsI, BKJIFOYAIOIIETO CIHOCOOHOCTh IMOHHMMATHh CBOE SMOIIMOHAILHOE COCTOSHHE,
BUJICTh HANPAaBJICHHUS PAa3BUTHS COOCTBCHHOW SMOIMOHAIBHON C(epbl, ObITh YBEPCHHBIM B
cebe;

CaMOpPETyJIMPOBaHMS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE IMOBEACHHE, CIIOCOOHOCTHh AMaNTHPOBATHCA K 3MOIMOHAILHBIM H3MEHEHHUSM M
HpOHBHHTB I‘I/I6KOCTL, 6BITB OTKpBITBIM HOBOMy;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMJICHHE K JIOCTMDKCHHIO IIEJIH U YCIEXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXHOCTEH;
OMIIAaTUH, BKJIIO‘I&IOH.[CI\/JI CHOCO6HOCTB IIOHUMAaTh OMOIIMOHAJIBHOC COCTOSHUEC z[pyrnx,
yLII/ITI)IBaTI) cro HpI/I OCYHIGCTBJ'IGHI/II/I KOMMYHI/IKaIII/II/I, CHOCO6HOCTI) K CO‘-IYBCTBI/IIO nu
COIEePESIKUBAHHMIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOUAIOIIUX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIIICHUA C IIpyFI/IMI/I
JFOIbMU, 3200THUTHCS, IPOSIBISITH MHTEPEC U pa3pemiaTb KOH(IUKTHI.

MertanpeaMeTHble pe3yJibTAThI

YHnBepca.ﬂbele N0o3HABaTeJbHbIE A€l CTBUA

ba3zoevie nocuueckue oeticmeusn:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M AaKTyalIM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUIN NMPHEMBI JIOTHYECKOTO MBILUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHEHMsI, KJIacCU(pHUKAIMHU, 0000LIeHNs), PACKPBIBATh CMBICI OMOJOTHUECKUX MOHSATHH
(BBIIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMH ITOHSATUSAMU);
ONpEACIATh LENN JEATENbHOCTH, 3aJaBas I[apaMETpbl M KPUTEPUH HMX JOCTUKEHMUS,
COOTHOCHTB PE3YIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA A1 OOBSCHEHHS (AKTOB U SIBICHUHM KUBOU
PUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXJEHUS (MHIyKTUBHbIE, NETYKTUBHBIE, 10 aHAJIOTUH), BBISBIIATh
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pacCMaTpUBAEMbIX SBJIEHUSAX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA JUIsl NMPEACTABICHUS CYLHIECTBEHHBIX CBS3€H U
OTHOIIICHUN B M3y4aeMbIX OMOJIOTUYECKHX 00BEKTaX, a TAKKE MPOTUBOPEUHI pa3HOTO Poa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh MJIaH pPelIeHus MPoOIeMbl C YUETOM aHAIM3a UMEIOIIHUXCS MaTepUaIbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSAX pEAITbHOrO, BUPTYAJIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaATh KPEATUBHOE MBIIIICHUE MPU PEIIEHUH KU3HEHHBIX Po0IeM;

bazoevle uccneoosamensckue oelicmeus:

BJIAJICTh HABBIKAMU Y4eOHO-MCCIICOBATEIILCKOM W MPOEKTHOW JEATEIHHOCTH, HaBBIKAMU
paspenieHusi mpoOieMm, 00Ja7aTh CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY
MOUCKY MCTOAOB PpCHICHUA MNPAKTUUCCKHUX 3aaayd, HNPUMCHCHHIO PAaA3JIMYHBIX MCTOIOB
TIO3HAHUS;
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® CMOJIb30BAaTh pa3JIMYHbIE BUIBl JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlNU, TPEOOPa30BaHUIO U MPUMEHEHHIO B Y4EOHBIX CUTYallUsIX, B TOM YHCIIE IPH
CO3aHUH YYCOHBIX U COIIMATBHBIX TPOSKTOB;

e (QopmupoBaTh HAYYHBIH THUIl MBIIUJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIHOYEBBIMU
MNOHITUSIMA U METOJIaMU;

e CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aydl B 0Opa30BATENBbHON JAEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

® BBIBIATH [PUYUHHO-CICACTBEHHbIE CBSI3M M AaKTyalM3UpOBaTh 3a/ady, BbIIBUIaTh
TUNoTe3y e€ pelieHHs, HaXOAUThb apryMEHThl JJI J0Ka3aTelbCTBA CBOUX YTBEPXKIACHHIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PELICHUS;

® aHaJIM3UPOBATH MOJYYEHHBIEC B XOJI€ PEUICHU 3a/1a4M Pe3yJbTaThl, KPUTUYECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

® J1aBaTh OIICHKY HOBBIM CUTYaIlMsIM, OLICHUBATH TPHUOOPETEHHBIN OIIBIT;

® OCYIIECTBIISATH ILI€JICHANPABICHHBIA MOUCK IEPEHOCa CPEICTB M CIIOCOOOB NEHCTBUS B
npohecCHOHANBHYIO Cpey;

e YyMEThb IIEPEHOCHTh 3HAHUS B  [O3HABaTEJbHYID U  IPAKTUYECKYIO  OOJacTH
KU3HEACSITEIBHOCTH;

® yMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00acTel;

® BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OPHUTHHANbHBIE TOAXOAbl W PEUICHHS, CTAaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS,

Paboma c ungpopmaueii:

® OpHUEHTHUPOBATHCS B PA3NMYHBIX HCTOYHUKAX HHGPOpMalMU (TEKCTE Y4eOHOro mocoOus,
HAY4YHO-TIOMYJISIPHOW ~ JIMTEpaType, OHOJOrMYeCKMX  CJIOBapsX M  CIPAaBOYHUKAX,
KOMIIBIOTEpPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHainM3upoBaTh MHMOPMALMIO PA3TUYHbBIX
BUJAOB M (OpM TMpENCTaBlIEHUs, KPUTUYECKH OLIEHUBaThb €€ JOCTOBEPHOCTh U
HENPOTHUBOPEUUBOCTH;

e (opMynMpoBaTh 3ampoChl M MPUMEHATh pa3lMYHbIE METOJbl NPU TOUCKE U OTOOpe
Ouosiornueckoil MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

e [puoOpeTaTh OMNBIT HCMOJb30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

® CaMOCTOSTENbHO BBIOMPATH ONTUMAIbHYIO (OPMY MpPEICTaBICHUS OHOJOTUYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

® UCMOJb30BAaTh HAY4HBIM S3bIK B KadecTBE CpeAcTBa IpH paboTe ¢ OHOJIOrHMYecKon
uHpopMaLMell: TPUMEHATh XUMHUYECKHe, (QHU3MUECKHe U MaTeMaTHUeCKue 3HAaKU U
CUMBOJIBI, (popMyIibl, abOpeBHaTYypy, HOMEHKIATYpPY, MCIOJIB30BaTh W IMPeoOpa3OBHIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA HAIJISIHOCTH;

e BIAJETh HaBbIKAMHM pACMO3HABaHUS U 3allUThl HMHpOpManuu, HHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS
Obwenue:
® OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX cepax KU3HMU, aKTHBHO YJacCTBOBATh B JIAJIOTe
WIN JUCKYCCHU TI0 CYIIECTBY OOCyX)7gaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI,

BBICKA3bIBATh CYXJCHHSI OTHOCHUTEIHHO BBITIONHEHHS TMpeiaracMoi 3aJlaud, YYUTHIBAThH
MHTEPECHI U COTIaCOBAaHHOCTb MO3UIIUHI APYTUX YUACTHUKOB JUAJIOTA WM JUCKYCCUHU);
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pacrno3HaBaTh HeBepOaIbHbIC CPECTBA OOIICHNUS, TIOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBCHHS KOH(JIUKTHBIX CHUTyallUuid, YMETh CMSAT4aTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIJICTh PA3JIUYHBIMH CIIOCOOaMH OOIICHHUS W B3aMMOJCHCTBUS, MOHUMATh HaMEPCHHUS
JPYTUX JIFOJEH, MPOSBIATh YBaXKHUTEILHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOU
dbopme hopMyITHPOBATE CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

Coemecmmnasn 0esmenbHOCMb .

MOHUMATh U MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYaJIbHOH pabOTHI IMpH
pelieHun OMOJOrHYecKOd MpobieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IPYyNIOBBIX (OPM B3aUMOJICHCTBHS ITPH PELICHUN Y4eOHOU 3a1au;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh [EJIM COBMECTHOW JIEATEIBHOCTH, OpPraHHW30BBIBATH W KOOPAMHHUPOBATH
JICUCTBUA MO €€ JOCTHKEHHUIO: COCTABJIATH IUJIAH JICWCTBUI, pacpeAensaTh POau C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAYECTBO CBOETO BKJIAJA M KAXKIOTO YYaCTHHKA KOMaH/IbI B OOILINI pe3yibTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpejlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb MJEU C IIO3UIMM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh MO3UTHBHOE CTPATETMYECKOE MOBEACHUE B PA3IUMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

YHI/IBepcaJ'll)Hble PEryjisaTuBHbIC JecTBUSA

Camoopzanusauuﬂ:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HaHMS JUIs BBISIBICHHS NpoOJieM M UX pELIEeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYyalUsX;

BBIOMpPATh HAa OCHOBE OMOJIOTMUYECKUX 3HAHUM I€JIEBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U MOCTYIKAaX IO OTHOLIEHUIO K KUBOU MPUPOJE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIFHO OCYIIECTBIATh MO3HABATENbHYIO JI€ATENBbHOCTb, BBIBIATH IMPOOJIEMBI,
CTaBUTh M (OPMYIHMPOBATH COOCTBEHHbIE 33Jayll B 00pa30BATENbHOM JAEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIFHO COCTABIISATh IUJIAH PEIICHUs MPOOJeMBbl ¢ YIETOM HUMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHHUIO IUPOKOM 3pYAMIIMN B Pa3HBIX OOJIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb;

Camokonmpons:

JlaBaTh OLIEHKY HOBBIM CHTYyalUsM, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHHBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;
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BJIa/IETh HaBBIKAMU TO3HABATEIbHON pediekcun Kak OCO3HaHMs COBEpIIAeMbIX ACUCTBUN U
MBICITUTENIBHBIX TPOIIECCOB, MX pEe3ylbTaTOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI
pedexcun U OLIEHKH CUTYalluK, BBIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIECHUS 0 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

Ilpunamue ceba u opyzux:

o HpI/IHI/IMaTL CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
® [IPUHMMATb MOTHUBBI U aPT'YMEHTBI APYTUX [IPU aHAJIU3E PE3YIAbTATOB IAEATEIbHOCTH;
® [IpU3HABATh CBOE IPaBO U MIPaBO JPYTUX Ha OLIMOKY;
e pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MHP C IMO3UIMH APYroro 4eaoBeKa.
Hpe}IMeTHLIe pe3y.]'[l>TaTl>I
10 kaace:

c(OpMUPOBAHHOCTh 3HAaHMM O MECTE U pPOJIM OMOJOTMM B CHUCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MDA
U HAy4HOTO MMPOBO33pPEHMsI, O BKJaJl€ POCCUHCKUX M 3apyOeKHbIX YyuEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHH, (PYHKIHMOHAIBHON TPAMOTHOCTH YEJIOBEKA JJISi PEIICHHS >KU3HEHHBIX
3ajad4;

YMEHHUE PACKpPbhIBaTh COJIEPYKAHHE OMOJIOTMYECKUX TEPMUHOB M TOHSATHM: KHU3Hb, KIETKA,
opranusM, MeTtabonu3sM (oOMEH BELIECTB U MPEBpallleHue dSHEpruu), TIOMEOCTa3
(camoperynsnusi), ypOBHEBas OpraHu3alMs HKHUBBIX CHCTEM, CaMOBOCIPOM3BEACHUE
(penpoayKuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OMOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAas, MYyTal[MOHHas,
LEeHTpaJbHas J0rMa MOJIEKYyJIsipHOM Ouonorun), 3akoHbl (I'. Menaens, T.Moprana,
H.M. BaBunoBa) u y4yeHus (0 LEHTpaX MHOTooOpas3usi U TNPOUCXOXKICHHS KYJIbTYPHBIX
pactenuit H.W. BaBuiosa), onpenensTe TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;
yMEHHUE BJaJleTh METOJaMU HAy4YHOIO MO3HAaHMs B OMOJIOTMU: HAOIIOJEHUE U OMNHMCaHUE
KHUBBIX CHUCTEM, NPOLIECCOB U SBJICHUH, OpraHM3alus M MpOBeAEeHHE OMOJIOTHYECKOro
AKCIIEPUMEHTA, BBIJIBUYKEHUE TUIOTE3bI, BBISIBIECHNUE 3aBUCHMOCTH MEXAY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSICHEHUE TOTYYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAHHBIX HAYYHbIX IMOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;
YMEHME BBIIENATH CYLIECTBEHHbIE IIPU3HAKA BHUPYCOB, KIETOK IPOKAPUOT MU JYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TMpEBpallleHus »HHEPruu B KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOrO U
HHEPreTUUEcKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIJIOJJOTBOPEHHSI, pA3MHOKECHHUS,
WHIUBUTYAJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJyYeHHbIE 3HAHUS IS OOBSICHEHHUS OHMOJIOTMYECKUX IPOLIECCOB U
ABJICHUM, JUIsl MPHUHATHS MNPAKTUYECKUX PELIEHWM B IOBCEIHEBHON MXU3HU C LEJbIO
oOecrieueHHss O€30MaCHOCTH CBOETO 370POBbS U 370POBbS  OKPYXKAIOUIMX JIIOJIEH,
COOJIIOJICHHSI HOPM TPaMOTHOT'O TOBE/ICHUS B OKpYXKArOIel MPUPOTHON cpelie, TOHUMaHHe
HEOOXOIMMOCTH HCIIOJIB30BAHMS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHMH M OMOTEXHOJIOTHIA
JUISl paliMOHAJIBHOTO MTPUPOIOIIOIb30BaAHUS;

YMEHHME pelllaTh »>JIEMEHTapHble T'eHeTHMYeCKWe 3aJjaud Ha MOHO- U JAUTrHOpuIHOE
CKpEIllMBaHMUE, CLEIUICHHOE HacJIeJOBaHHE, COCTAaBJIATh CXE€Mbl MOHOTHOPHIHOTO
CKpEIIMBAHUS ISl IPEACKa3aHUs HACIEA0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JAOOpAaTOpPHBIE M IpaKTHUYecKHe paldoThl, coOMI0naTh MpaBwia IpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KpPUTHYECKU OICHMBATh M HWHTEPIPETHPOBATH HH(POPMALUIO OHOJOTHUECKOTO
COJIepKaHusl, BKJIIOYAIOIYIO IICEBOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UICTOUHUKOB (CpEICTBA
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MaccoBoi  HMH(pOpPMALUK, HAYYHO-TIOMYJSIPHBIE  MaTephalibl), OSTHYECKHE ACITIEKTHI
COBPEMEHHBIX HCCIEIOBAHUIN B OMOJIOTHH, METUIIHE, OMOTEXHOJIOTUH;

e YyYMEHHE CO37aBaTh COOCTBEHHBIC THMCHMEHHBIE W YCTHBIE cOOOmeHus, 0000mas
Ononornyeckyro HMHGOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB, T'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

11 kaacc:

e chopMHpPOBAaHHOCTh 3HAHUH O MecTe M POJU OUOJIOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa
¥ HAY4YHOTO MHPOBO33pPEHHsI, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX y4EHBIX-OHMOJIOTOB B
pa3BuTHe OMoJoruu, (PyHKIMOHAIBLHOM T'PAMOTHOCTH 4YEJIOBEKa JUIS PEUICHHS dKU3HEHHBIX
3aj1a4;

® yMEHHE PacCKphIBaTh COAEPKaHHE OMOJOTMYECKHX TEPMHUHOB U MOHATUN: BUJ, MOMYJSIUS,
reHo(OH, 2BONIOLMSA, IBIXKYIIUE CUJIBI ((PaKTOPBI) HSBOIIOIUHU, MPHUCIOCOOICHHOCTh
OpPraHu3MOB, BHI000pa3OBaHME, HSKOJIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PEAYyLUEHThl, ILeNU MUTaHUs, DSKOJOTHYecKas MUpaMuja, OHOTreOleHO3,
ounocdepa,

e yMeHHMEe Wu3jaraTth Ouojoruueckue Tteopun (dBononMoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKas TEOpUs DBOJIOIMH), 3aKOHBl U 3aKOHOMEPHOCTHU (3apOJIBIIIEBOTO CXOCTBA
K.M. bapa, uepenoBanusi riaBHbIX HampasieHud u nyred sBomounu A.H. Cesepriosa,
yuenus o ouocdepe B.W. Bepnanckoro), onpenensiTh rpaHHUIIbl UX TPUMEHUMOCTH K KHBBIM
cucTeMawm;

® yMEHHE BJaJIeTh METOJAaMHM HAy4YHOr'O TMO3HAHWsS B OMOJIOTHU: HAOIIOJACHHE M OMHMCaHUE
KHUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUI, OpraHu3alus U MNpPOBEAECHUE OHOJOrHYECKOTo
DKCTIEPUMEHTA, BBIIBIDKEHHE THITOTE3bI, BBISIBICHUE 3aBHCHMOCTH MEXIY HCCIICIYEMBIMU
BEJIMYMHAMH, OOBSICHEHUE TOTYYEHHBIX PE3YJIbTAaTOB, UCIOIb30BAHHBIX HAYYHbIX IMOHITHH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHUH TIOJTYYECHHBIX PE3yJIbTaTOB;

® yMEHHUE BBLIEIATH CYIIECTBEHHBIC NMPH3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOIYJISIIIAA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHMOTEOIIEHO30B M JKOCHUCTEM,
0COOEHHOCTH TIPOLIECCOB: HACIEICTBEHHOH M3MEHUYMBOCTH, €CTECTBEHHOrO 0OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS HKOJIOTHIECKUX (HaKTOPOB
Ha OpPraHM3Mbl, MEpeHOca BEUIECTB M IMOTOKA SHEPrHMH B 3KOCHUCTEMaX, aHTPONOTEHHBIX
U3MEHEHHH B DKOCHUCTEMAaxX CBOCH MECTHOCTH, KPyrOBOPOTa BEHIECTB M OMOTCOXMMHUYECKIX
IIUKIIOB B Onocdepe;

e yMEHHE TPUMEHSTH IMOJydYeHHBIE 3HAHUS IS OOBSICHEHHUS OMOJOTMYECKHX MPOIECCOB H
SIBIICHUW, UIS TPUHSATHS TPAKTUYECKUX PEHICHHH B TOBCEJHEBHOH XH3HH C IEIBIO
oOecrieyeHHss 0O€30MACHOCTH CBOETO 3/I0pPOBbSI M 3[I0POBbS  OKPYXAIOIIUX JIIOJIEH,
COOITIOJIEHVSI HOPM TPAaMOTHOTO TTOBE/ICHUSI B OKPYXKAFOIIEH MPUPOTHON cpejie, TOHUMaHHe
HE00XO0IMMOCTH MCIIOJIb30BAaHUS TOCTUKEHUH COBPEMEHHOM OMOJIOTHH JUIsl pallMOHAIEHOTO
IPUPOIOTIOIB30BAHNS;

e yMEHHE pellaTh >JEeMEHTapHble OHOJOTMYECKHE 3a/laud, COCTABIIATh CXEMBbI MEpeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMaX (I[eNH MUTAHUA);

e yMEHHE BBINOJHATH JJAOOpaTOpHbIE M MpaKTHUeCKHe paboThl, coOMIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

® yMEHHE KPUTHYECKH OICHMBATh M HWHTEPHPETHPOBATH HH(POPMAILUIO OHOJOTHYECKOTO
COJIepKaHus1, BKITIOYAOIIYIO IICEBJJOHAYYHBIE 3HAHUS U3 PA3IMUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi WH(MOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUalibl), pacCMaTPUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE TMPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOUICHHWIO K HHUM
COOCTBEHHYIO TIO3HUIINIO;
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® YyYMEHHE CO3/1aBaThb COOCTBEHHBIC TIMCBMEHHBICE M YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTHYECKYI0 HMH(OPMAIMIO M3 HECKOJBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

@DopMbl, NEPUOAUYHOCTH H MOPSIOK TEKYIEro KOHTPOJISI YCIIeBAeMOCTH M NMPOMEKYTOYHOM
aTrrecTalMy 00y4arommxcst

[IpomexyTouHas aTTecTalys Ha ypOBHE CPEHEro 00111ero o0pa3oBaHus MPOBOIUTCS B
COOTBETCTBUH € NoJI0keHHEM «O Gopme, TEPUOJTUIHOCTH U MOPSAIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTU U MPOMEKYTOUHOM aTTectanuu ydamuxcs ['bOY nuieit Ne 373 MockoBckoro
paiiona Cankr [lerepOypra. IIpomexxyTrounas aTTecTalusi IpOBOIUTCA 32 y4eOHBIH Toa — B popme
ydeTa MOJYroJI0OBBIX OTMETOK. ATTecTanusi 3a MOJyrojaue MpoBOAUTCA B (opMe yueTa TEeKYyIIUX
OTMETOK. TeKymuil KOHTpOJb MPOBOAMTCA B (popMax YCTHOrO OTBETAa Ha BOIPOCHI IO TEME,
MUCbMEHHOW KOHTPOJIbHOM paboThl (BKIIOYAIOLIEH TECTOBBIE 3a/laHUs C MHOKECTBEHHBIM U
€AMHUYHBIM BBIOOPOM OTBETOB, 3aJaHMsI C OTKPBITBIMU BOIIPOCAMHU M [p.), MUHU-COUYMHEHUS II0
TeMe, MPOEKTHBIX U UCCIIE0BATENLCKUX PA0OT (MHAUBHUIYAIbHBIX, TAPHBIX, TPYITOBBIX ).

B denepanbHbIX U peruoHaIbHBIX MPOIIEIypaxX OICHKH KadecTBa 00pa3oBaHus
UCIIOJNIL3YETCS MePEUCHb (KOAU(PUKATOP) pacpeIeIICHHBIX IO KJIACCaM MPOBEPSIEMBIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTelIbHOM MpOrpaMMbl CpeIHEro o01ero oopa3oBaHus
U 3JIEMEHTOB COJIEP>KaHUS 110 OHOJIOTHH.

Tabmua 1
[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOMN
oOpazoBarenbHOM miporpammsl (10 kimacc)
Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMBbl CPETHETr0 0011IeT0 00pa3oBaHUS
pe3ynbTarta
1 ChopmupoBaHHOCTh 3HAHUH O MECT€ U pPOJH OHOJIOTHHM B CHCTEME

Hay4YHOTO 3HAHUSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUMU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBl MHpPAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouonoruy; (QyHKIMOHAIBHONW TPAaMOTHOCTH 4YeJIOBEeKa [UIsl pelleHus
KU3HEHHBIX 337124

2 YMeHHe pacKpbhiBaTh COJIEp)KaHUE OMOJOTHUUECKUX TEPMHUHOB M TIOHSTHI:
KU3Hb, KJIETKa, OPraHu3M; MeTaboan3M (0OOMEH BEIIEeCTB U MpEeBpaIIeHHe
SHEPTHH), TOMEOCTa3 (CaMOperyssius), YPOBHEBass OpraHU3aIusl JKUBBIX
CHUCTEM, CaMOBOCIIpOM3BEACHHE (PEMPOIyKIUs), HACIEeICTBEHHOCTD,
HU3MEHYUBOCTD, POCT U pa3BUTUC

3 YMenue wuznaratb OMOJOTMYECKHE TEOpPHH (KJIETOYHas, XpOMOCOMHas,
mytanuoHHas), 3akoHbl (I. Mengens, T. Moprana, H.J1. BaBunoBa) u
yuyeHus (0 ULEHTpax MHOrooOpasusi M MPOUCXOXKACHUS KYJIbTYPHBIX
pacrenuii H.M. BaBuioBa), onpenensiTh IpaHUIBI UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM

4 YMeHue BianeTh METOJAAMH HAYYHOTO T[IO3HAHWS B  OHOJOTHH
(HaOmroleHWEe W ONMUCAaHWE JKUBBIX CHCTEM, IIPOIIECCOB U SIBJIICHUIA,
OpraHu3alus u MPOBE/ICHHE OHMOJIOTHYECKOTO JKCIEPUMEHTA,
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BBIJIBIDKEHUE TUIIOTE3bI; BBISABICHUE 3aBUCUMOCTH MEXIY MCCIIELYEMBIMHU
BEIMYMHAMHU, OOBSCHEHHE MOJIYYCHHBIX Pe3yJIbTaTOB, HCIIOIb30BAHHBIX
HAy4YHBIX IOHATUM, TEOPUH M 3aKOHOB; YMEHHE JejaTb BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHue BbIACHATh CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DJYKapHoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHHU3MOB;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB M TNPEBPALICHUS SHEPIHU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M DHEPreTUYeckoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, Me€i03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHMUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHru3Ma (OHTOTEHE3)

YMeHue  NpUMEHATh  IOJY4YEeHHble  3HAHUA Ul OOBACHEHHs
OMOJIOTUYECKUX TIPOLIECCOB W SIBJICHUH, IS TPUHATHS TMPAKTHYECKHX
peleHnii B MOBCEIHEBHOM >KM3HM B ILIENsAX oOecredyeHus: 0e30MmacHOCTH
CBOETO 3JI0POBbsSl M 370POBbSl OKPYKAIOLIMX JIOJEH, COOIIOACHUS HOPM
I'PaMOTHOI'O IIOBEICHMS B OKPYKAIOLIEH NPUPONHOMN Cpele; NMOHUMaHHE
HEOO0XOIMMOCTH HCIOJB30BAHUS JOCTHKCHUH COBPEMEHHON OMOJIOTHU H
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAONOIb30BAHUS

Ymenue pemiatb BJIEMCHTAPHBIC TCHCTHYCCKUEC 3adadud Ha MOHO- H
I[I/II‘I/I6pI/II[H06 CKpCIIUBAHUC, CHCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUMBaHuA I NPCACKa3aHrud HACJICAOBaHHUA
IIPHU3HAKOB Yy OPpTaHU3MOB

YMeHue BBINOJIHATH JIAOOPATOPHbIE U MPAKTUYECKHUE PabOThl, COONIIOIATh
IpaBwia npu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyA0BaHUEM

YMeHue KpUTHUYECKH OILIEHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTHYECKOT0 COEP KaHUs, BKIIOYAIOLIYIO NICEBJOHAYYHbIE 3HAHUS U3
paznuuHbiX HcTouHUKOB (CMMUM, Hay4yHO-OMyNsIpHBIE MaTepuabl);
THYECKHUE aCIeKThl COBPEMEHHBIX MCCIIEJOBAHUI B OMOJIOrUH, MEIUIIUHE,
OMOTEXHOJIOTHH

10

YMeHue coznaBaTh COOCTBEHHBbIE NMHCHbMEHHBIE M YCTHBIE COOOLICHMS,
00001mas OMOJOrHYecKyt0o HMH(OPMAIMIO M3 HECKOJIBKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BATh MOHSITUIHBIN ammnapaT OHOJIOTUH

Tabmuma 2

IIpoBepsiembie anemMenThI conepxkanus (10 kiacc)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

buonorusa xak HayKa

11

buonoruss - nHayka o »xuBoil mpupoae. Ponp Ouonormu B (opmupoBaHUU
COBPEMEHHOM Hay4YHOI KapTHHBI MUpa. CucTemMa OHOIOrHYeCKHX HayK

1.2

MeToapl TMO3HAHUS KUBOW MPUPOABI (HAOIIOJEHUE, SKCIIEPUMEHT, OMUCAHHE,
M3MEpeHHe, Kiaccuukanus, MOJAETUPOBaHUE, CTATUCTHYECKass 00paboTka
JTAHHBIX )

JKuBBIE CHCTEMBI U MX OopraHu3anusa
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2.1

Kupbie cuctembl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHusi Ouosnoruu. CBOWMCTBa
ouocucTeM U UX pasHooOpasue

2.2

YpoBHH oOpraHu3zanuu OWOCHCTEM: MOJEKYJISPHO-TEHETHYCCKHA, KICTOYHBIH,
OpraHU3MEHHBIN, TOMY/IAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, Oroc(epHbIi

XUMHYECKUI COCTAB U CTPOEHUE KIIETKH

3.1

XUMHAYECKUA COCTaB KIIETKA. XHUMHYECKHE OJJIEMEHTBL: MaKpO3JIEMEHTHI,
MHUKpO3JIEeMeHThl. Bojga u  MuHepaidbHble BemecTBa. DOYHKIMU BOIBI U
MUHEpaJIbHBIX BEIIECTB B kieTke. [loanepxanue ocMoTH4YecKoro 6ananca

3.2

benku. CoctaB u crpoeHHE OENKOB. AMHHOKHCIOTBI - MOHOMEpHI OEIKOB.
He3zameHuMble M 3aMEHUMBbIE AMHHOKUCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYpbl O€IKOBOM MOJIEKYIbI (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHMUYECKHe cBoiicTBa OenkoB. buojoruueckue
(byHKINN OEIKOB.

®depMeHTHl - Ouonoruyeckue karanumszaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHtp, cyOctpatHas cnenuduuHocTh. Kodepmentsl. Buramunsl. Oriamuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOpPOB

3.3

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a U J1e30Kcuprbd03a), Aucaxapuibl
(caxapo3a, JakTo3a) W ToJUcaxapuabl (Kpaxmai, TJIMKOTEH, IIeJUTI0JI03a).
buonornveckue GyHKIUU YIIEBOIOB.

Jlumuapl:  TpuriMuepuabl, — crepounbl,  Gochomumuasl.  'mapoduiabHO-
runpodoOHbIe CBOMCTBAa. buonornueckue ¢ynkuuu nunuaoB. CpaBHEHUE
YTJI€BO40B, O€eJIKOB U JIMIIU0B KaK HCTOYHHUKOB SHEPTUU

3.4

Hyxnennosbie kucnotsr: JIHK u PHK. Hykneotuas!l - MOHOMEpBI HYKIEHHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuuun PHK. ATO:
CTpOeHHE U (PYHKIIUU

3.5

[wuTosorus - Hayka o kietke. Knertounas Teopusi. MeToasl M3ydeHust KJIETOK

3.6

Krnerka kak nenoctHas xuBas cucrema. OOmine npU3HAKU KJIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema
CHHTe3a Oenka

3.7

Tunsl KIeTOK: 3ykapuoTHyecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuyecko  kietku. Kierounas crenka Oakrtepuit.  CrpoeHue
AYKAPUOTUYECKON KJIETKH. OCHOBHBIE OTIMYMUS PACTUTEIBHOH, >KUBOTHOM U
IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAs CTEHKa, TJIMKOKAJIUKC, HX
¢ynkuuu. [Inasmarndyeckas memOpaHna, ee cBoiictBa u pyHkuu. lluronnasma u
ee opraHoujipl. OgHOMEMOpaHHbIE OPraHOWJBI KIETKU: HHAOIUIa3MaTH4yecKas
cerb (OIIC), ammapar ['ombmxu, nu3ocoMbl. IlodyaBTOHOMHBIE OpPTraHOMIBI
KJIETKA: MUTOXOHJIpUH, TiacTubl. [IpoucxoxiaeHnre MUTOXOHIPUM U IUTaCTHU.
Bunsl mmactun. HememOpaHnHbIe OpraHouibl KIETKH: PUOOCOMBI, KIETOYHBIN
LEHTP, PECHUYKH, )KTyTUKH. DYHKIIUU OPTaHOMI0B KJIETKU. BKitoueHus

3.9

Anpo - perynaropHelid 1eHTp KieTku. CTpoeHue snpa: saepHas o0osouka,
KapHOIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEeHIECTB B KIIETKE
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}KI/ISHeI[eHTCJ'II)HOCTI) KIICTKHN

4.1

OOmeH BemiecTB, WM METa0O0JU3M. ACCUMIIISIUS (TJIACTUYCCKUHA OOMEH) W
TUCCUMUJISALNS (SHEPreTHYeCKrii oOMEH) - JIBe CTOPOHBI E€IMHOTO MpoIiecca
MeTtabosm3ma. Tumbsl oOMeHa BemecTB: aBTOTPO(HBIN U TeTepoTpodHbId. Poib
(dhepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH SHEPTUHU B KIIETKE

4.2

®orocunres. CBeToBas U TeMHOBas (a3bl porocuHTe3a. Peakium gorocunresa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAaYeHHE (OTOCHHTE3a JUIS KM3HH Ha 3eMmile.
Bnusinue ycinoBuii cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €rO
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTE3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JIs
JKW3HU Ha 3emJie

4.3

DHepreTUYeckuii oOMEH B KJeTKe. PacmiermuieHne BelecTB, BBbIICICHUE U
aKKyMyJIMPDOBaHHE OHHEPrUM B KIJIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buibpl. KucnopogHoe okucieHue, WM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuunoro cunresa. I'enernueckas nndopmanus u JIHK. Peanuzamus
FeHETUYECKOM MH(OpManMu B KIETKe. ['@eHeTHueckuil KoJ M €ro CBOMCTBa.
Tpanckpuniust - mMarpuunblii cuHTe3 PHK. Tpancnsuus - OuocuHTe3 Oenka.
KomupoBanue amuHokucaoT. Ponb pubocom B OnocuHTe3e Oeka

4.5

Hexnerounsie (opmbl ku3HU - BUpychl. Mcropusi otkpeitusi BupycoB (.M.
WBaHoBckuii). OcCOOEHHOCTH CTPOECHUS U HKU3HEIESATEIbHOCTH BHPYCOB.
bakrepnodaru. bome3Hum pacTeHHii, >XUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc ummyHoneduuura yenoseka (BUY) - Bo3oyautens CIIN/a.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMHOkKEeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslii 1Mk, WM JKU3HEHHBIM LMK KiIeTku. HMHTepdaza u mMuTo3.
[Ipouieccrl, mpoTekatone B uHTepdaze. Pernmkanus - peakuus MaTpUYHOTO
cunte3za JIHK. Crpoenne xpomocom. XpOMOCOMHBIM Ha0op - KapHUOTHII.
JIUMIIONAHBIE M TalIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMATHUIBL.
[uToslornyecknue OCHOBBI Pa3MHOXKEHUS W HWHIWBHAYAJbHOTO pPa3BUTHUSA
OpraHu3MOB.

Henenue wierkn - muto3. Cramum mwurtosa. [Ipoueccel, mpoucxonsiuve Ha
pa3HbIX CTaAUSAX MUTO3a. buonornueckuii CMbICII MUTO3a

5.2

@opMbl pa3MHOXKEHHUsI OpPraHU3MOB: Oecrojioe W moyioBoe. Buabl Gecronoro
pPa3MHOXXEHHUS: JIeJIeHHe HaJBOe, IOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHNU3MOB, €r0 3HAUEHHUE IS CEJIEKLIUU

5.3

[TonoBoe pa3MHOXEHHUE, €T0 OTIUYHUS OT OECIIOI0TO.

Metiio3. Craguum wmeiio3a. Ilpoueccsl, mnpoucxoisuue Ha CTaausIX Menosa.
IToBenenue xpomocom B Meioze. Kpoccunroep. buosormdeckuii cMbICa U
3HAYEHHUE MEN03a

5.4

I'ameTorenes - mporecc 00pa3oBaHUs TOJOBBIX KIETOK Y KMBOTHBIX. [loioBbie
JKCJIE3bl: CEMCHHUKHN U ANYHUKU. 06p330BaHI/Ie N Pa3BUTUC TTOJOBBIX KIICTOK -
rameT (crepmMaTo30u, SHUIEKJIETKA) - criepMaTorene3 u ooreHes. OcobeHHOCTH
CTPOCHHS SIMIEKIIETOK U criepmaTo3ouioB. Omnonorsopenue. [laprenorenes
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5.5

WunuBuayanpbHOe  pa3BuTHE  (OHTOreHE3). OMOPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyssius, opranoreHe3. [locToMOpuoHanbHOE pa3BUTHE. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTH: MpsAMoe, HempsiMoe (IMYMHO4YHOE). Bimsuue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKICHHBIC
YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,
CTaluu pa3BUTUSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPraHU3MOB

6.1

IIpeamer u 3agaum reneruku. Mcropus pa3sButusa reHeTukd. Briuaa poccuilckux
U 3apyOeXHBIX YYEHBIX B DPa3BUTHE TE€HETHKH. MeToasl TI'€HEeTHKH
(TMOPUIOTOTUYECKUHA, LHUTOT€HETUYECKU, MOJIEKYJIIPHO-TEHETHYECKU ).
OcCHOBHBIE TEHETUYECKUE NOHATHA. ['eHeTHUeCKas CUMBOJIMKA, UCIOJIb3yeMas B
CcXemax CKpelIMBaHUI

6.2

3aKOHOMEPHOCTH HacCJeOBaHMUs TMPU3HAKOB, YCTaHOBIeHHbIe [. MeHnnenem.
MOoHOTHOPUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00pa3us THOPUAOB TEPBOTO
nokonieHusi. [IpaBuino [JOMUHHpOBaHUS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unoresa unctorsl ramer. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe CKpelivMBaHue. 3aKOH HE3aBHCHMOIO HACIEJIOBaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPCIIMBAHUSA. AHAIH3UPYIOIICE
cKkpemuBaHue.  Mcnonb3oBaHWE — QHAIM3HUPYIOIIETO  CKpPEIIMBAHHS IS
oIpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

CuennieHHoe HaciiefoBaHue npusHakoB. Pabora T. Moprana no cremjieHHOMY
HAacJleOBaHWIO TIeHOB. HapymieHwe cuemieHHs TE€HOB B pe3ysbTare
KPOCCHUHIOBepa. XpOMOCOMHAasi TEOpUs HaCleICTBEHHOCTU. ['eHeTmueckue
KapTBhl.

I'enetnka mona. XpoOMOCOMHOE OIpeJeNeHHe Ioya. AyTOCOMBI U IOJIOBBIE
XpoMocoMBl. ['oMorameTHele W rereporameTHsle opraHusMmbl. HacienoBanue
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUIBl M3MEHUYMBOCTH: HEHACICACTBCHHAS M HACJICICTBEHHAS.
Ponmp  cpemnpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(MUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psg U BapuallMOHHAs
kpuBas. Hopma peakuiuu npusHaka. KonnmduecTBeHHbIE U KAU€CTBEHHBIE TPU3HAKU
1 uX HopMa peakiuu. CBolicTBa MOAU(PHUKAITMOHHON U3MEHUYUBOCTH

6.5

HacneacTBenHass, wWiM TeHOTHUNIWYECKAs, W3MEHYUBOCTh. KomOuHaTHBHAs
W3MEHUYUBOCTh. Meio3 H TONOBOM TpoIecc - OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTamnoHHas W3MeHYUBOCTh. Kitaccudukammss MyTaruid:
TEHHbIE XPOMOCOMHBIE, T€HOMHBIE. YacToTa M MpUYMHBI MyTaluuii. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACJI€ICTBEHHOM m3MeHunBocTy H. M.
BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJIbI TE€HETHKHU
yeJIoBeKa: reHeaJIoTHUeCKHi, OJIN3HELIOBLIN, IIUTOTCHETUYCCKUH,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYeckuii. COBpPEeMEHHOE OIpeaesieHUe
TE€HOTHIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C
nomonipio III[P-ananu3za. HacnencTBeHHble 3a00JIeBaHMS YEIIOBEKA: TI'CHHbBIC
0oJie3HM, OO0JIE3HU C HACJIEICTBEHHOM MPEapacrooKEHHOCTbIO, XPOMOCOMHEIE
6one3nu. ComMaTHYeCcKHe W TEHEPATUBHBIE MyTaluH. [IpUHIUIBI 310POBOTO
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o0pa3a JKM3HM, JAMArHOCTUKM, MPO(QWIAKTUKA M JICYEHUS TE€HETHYECKUX
Oone3Hell. MeIMKO-TeHETUYECKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAULIMHCKOM
TeHETHKH B NIPEIOTBPAILEHUH U JICYEHUH T€HEeTUYECKHUX 3a00JIeBaHUIl UyenoBeKka

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi KaKk Hayka M TMpPOIECC. 3apOXKJICHUE CEJIEKIMH U JOMECTHUKAIHS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax MPOMCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
opo/ia, IMTaMM

7.2

CoBpeMeHHbIE METOJbl CeJIEKLMU. MaccoBbIi M MHAMBUIYAIbHBIM OTOOpHI B
CEJIEKIIMM pPAacTeHUH M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimM3kopoacTBeHHOE
CKpeuuBaHue - HMHOpuAMHI. Yucrtas nuHus. CKpellMBaHUE YUCTHIX JIMHUH.
I'ereposuc, unu rubpunHas cuna. HepoacTBeHHOe cKkpelyBaHue - ayTOPUAMHT.
OtnanenHass rubpuau3anus U ee ycnexu. VICKyCCTBEHHBIH MyTareHes H
IIOJIyYEHUE IOJIMIUIOUAOB. JIOCTMKEHUS CENEKUHMM PpAaCTEHUW, MXUBOTHBIX U
MUKPOOPIaHNU3MOB

7.3

buorexHonoruss kak oTpacib INpOU3BOACTBA. ['€HHas WH)KEHepHUs. OTalbl
co3nanua pexomOunHantHoW JIHK wu Tpancrenusix opranuzmoB. Kiierounas
nHxeHepus. Kinerounsie KyabTypbl. MUKPOKIOHaIbHOE PA3MHOKEHUE PACTECHUI.
KiioHnpoBanue BBICOKOIIPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okosnornyeckue W 3tudeckue  npodirembl. MO - reHeTHyeckH
MOU(UIMPOBAHHBIC OPTAHU3MBI

Ta0muma 3

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN
oOpa3oBatenbHON mporpamMmsl 11 kiacca

Kon

IIpoBepsiemble MpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

IMPpOBEPACMOT0 06p330BaTeHBHOﬁ IporpaMmabl CpEaHECTO 06].1.[61“0 O6pa30BaHI/IH

pe3ynbTara

CpopMHUpPOBAaHHOCTh 3HAHMM O MECTE€ W POJU OHOJOTUU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KApTUHBl MHpAa W HAYYHOTO MHPOBO33PEHHUSI; O
BKJIaJIE POCCHUUCKUX U 3apyOeKHBIX YYCHBIX-OHMOIIOTOB B pPa3BUTHE
Oouosornu; (PyHKIIMOHATHPHOM T'PAMOTHOCTH YeEJIOBEKA ISl PEIICHUS
KU3HEHHBIX 33]1a4

YMeHue pacKpbIBaTh COJEpKaHWE OMOJIOTHYECKUX TEPMHUHOB U MOHSTHIA:
BUJ, TOMYJSLUUS, T€HOPOH[, HBOJIOLHUSA, IBWXKYLIME CHIbI ((paKTOpbI)
HBOJIIOIUM,  MPUCHOCOOJIEHHOCTh  OPraHU3MOB,  BUA000pa3oBaHUE,
sKoJoruueckue (akTopbl, HSKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI,
pelyLEeHThl, LeNMu NHUTaHHUs, HKOJOTHYEcKas NHUpaMuja, OHOTeoleHO3,
ouocdepa

YMmenue wuznaraTh OuoOJIOTHYECKHE TEOpHH (dBONOLMOHHAS Teopus Y.
JlapBrHA, CHHTETUYECKAsi TCOPHS IBOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apomprmieBoro  cxoactea K.M. bapa, depenoBaHusi  TJIaBHBIX
HampaBieHudd u myrted 3Bomonmu A.H. CeBeprioBa, yueHus o 6uocdepe
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B.M. Bepnaackoro), onpeaensaTh TPaHUIBI UX MPUMEHUMOCTH K >KHBBIM
cucTeMam

YMeHue BianeTh METOJAMH HAY4YHOTO TIO3HAaHHS B  OWOJOTHH
(HaOyroieHMEe M ONUCAaHME >KMBBIX CHUCTEM, IIPOLIECCOB U SBICHMIA;
OpraHM3alusi W  IpOBEJEHUE  OMOJIOrMYECKOro  JKCIIEpUMEHTA,
BBIJIBIDKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXIY UCCIELYyEMbIMU
BEIMYMHAMHU, OOBSICHEHHE MOJNYyYCHHBIX PE3yJIbTaTOB, HCIIOIb30BAHHBIX
HAy4YHBIX TIOHATUM, TEOpPUH M 3aKOHOB; YMEHHE J€JIaTh BBIBOABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHue BBIIEHATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX
00BEKTOB: BHUJIOB, MOMYJISAIMHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OHMOTeOIIEHO30B M IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEICTBEHHOU
H3MEHYUBOCTH, €CTECTBEHHOT'O otbopa, BHUJ1000pa30BaHMUsI,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHSI IKOJIOTHYECKUX (DaKTOPOB HA
OpraHu3Mbl, TMEpPeHOCa BEIIECTB W IMOTOKAa JHEPrUM B SKOCHCTEMAaXx,
AHTPONIOTEHHBIX ~M3MEHEHMM B DKOCHCTEMAx CBOEM  MECTHOCTH,
KpYroBOpOTa BELIECTB U OMOT€OXUMUYECKUX LIUKIIOB B buochepe

YMenune IMPUMCHATH IIOJIYYCHHBIC 3HaHUA JUIA 00BSICHEHHS
OMOJIOTMYECKUX IPOIECCOB M SIBICHUH, UI1 TPUHATUS TMPAKTUYECKUX
pelieHrii B MOBCEIHEBHOM XU3HU B LEJIAX OOecreyeHHs] Oe30MacHOCTH
CBOETO 3/I0POBbSI U 37I0POBbsSI OKPYKAIOIIUX JIFOJEH, COONIOJCHUS HOPM
IPAMOTHOI'O MOBEICHMS B OKPYXKAIOIIEH NPUPOAHOU Cpelie; NMOHMMaHUE
HEOO0XOMMOCTH HCIOJIb30BaHUS JIOCTHKEHUH COBPEMEHHOM OMoJIoruu
IUTSL PalliOHATBHOTO TTPHPOIOTIONIE30BAHHS

VYMmenue pemiaTth SBJICMCHTAPHBIC OHOJIOrHYECKHUE 3aga4du, COCTaBJIATh
CXCMBI IIEPEHOCA BCUICCTB U SHEPTHUU B SKOCHUCTCMAX (LIGHI/I HI/ITaHI/ISI)

YMeHue BBINOJIHATH JIAOOPATOPHbIE U MPAKTUYECKHUE PabOThI, COONIIOIATH
IpaBwiIa npu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyA0BaHUEM

YMeHue KpUTHUYECKH OLIEHWBATh M HWHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTHYECKOTO COAEP KaHUs, BKIIOUAIOUIYIO MICEBAOHAYYHbIE 3HAHUS U3
paznuuHbiX HcTouHUKOB (CMMU, Hay4yHO-OMyNsIpHBIE MaTepuabl);
paccMaTpuBaTh TI00albHBIE HKOJOTHYECKUE MPOOIeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO

10

YMeHne co3aBath COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHWMS,
00001mas OMOJIOrMYecKyto HH(OPMAIMIO M3 HECKOJIBKUX HCTOYHHMKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN amnmnapaT OHOJIOTHH

Tabnuua 4

[IpoBepsiembie anemMenThI conepxkanus (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

DBOJIIOIMOHHAS OMOIOTHS

11

9BOJ’IIOI_[I/IOHHa$I TEOpHUA U €€ MCCTO B OHOJIOTHH.
CBI/I,Z[GTC.HBCTBa 9BOJJIIOIIHNH. IlaneoHTOIOrHYECKUE: MoCICaA0BaTCIbHOCTDb
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MOSIBJICHUS BUAOB B TAJCOHTOJOTMYECKOH JIETONMNCH, MEpeXOIHbIe (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuune (ayH U (IOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKUE: CXOCTBA U PA3IMUMs SMOPHOHOB PAa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTENHFHO-aHATOMHYECKUE: TOMOJOTMYHBIC, aHAJOTHYHBIE,
pPYAMMEHTapHBIE OpPraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXHMMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX MyTeH y Bcex
OpraHW3MOB

1.2

OpomounonHass teopuss Y. Jlappuna. IIpenmocbuiku  BO3HUKHOBEHMS
napBUHU3MA. J[BWDKyIIME CHIJIBI SBOJIONUH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE TPU OTPAHUYCHHOCTH PECYpPCOB, HEOMpEIeICHHAs N3MEHYUBOCTbD,
00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

Cunrernueckast teopuss dBomouuud (CTD) M OCHOBHBIE €€ IOJOXKEHMUS.
MuxposBosronust. [lomynsanus kak equHULA BUAA U 3BOJIIOLUT

1.4

JBmwkyne cuiabl ((pakTopbl) SBONIONMHA BHIOB B IpHUpojae. MyTalMOHHBIHN
nporecc U KOMOMHATUBHAs M3MEHUMBOCTh. [lomynsiuoHHbIe BOJIHBI M JApeid
reHoB. M3omsiusa u murpanus. EcrecTBeHHBIN 0TOOp - Hampapisitonuii GakTop
sBOJOLMH. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[TprcrocoOIeHHOCTh  OPraHU3MOB KaK  pe3yibTaT dBomonuu. [Ipumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUAO0OPAa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

Maxkpospomtorusi.  Dopmbl  dBoNOIMH:  GUIETHYECKas,  JAUBEpPreHTHas,
KOHBEpIeHTHas, napaienbHas. HeoOpaTumocTs 3BoIOLNUN

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble TIPEACTABICHHUS O 3apOXKJICHMM >KM3HHA. HaydHble TIMIOTE3BI
BO3HUKHOBEHHUS XM3HM Ha 3emiie: abMoreHe3 M MaHCHepMus. XHUMHUYecKas
IBOJIIOLMS.  DKCIEPUMEHTAJIbHOE TOATBEPKACHUE XUMHUYECKOW OSBOJIOIHH.
HauanbHble 3Tanbl Ouosnoruueckoi spomonuu. I'mnoreza PHK-mupa. Ilepsbie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spam u nepuogam. Kartapxeil. Apxeiickas u
npoTtepo3oiickass apel. I[lanmeo3oiickas spa M ee mepuonabl: KeMOPHUHCKHH,
OPJIOBUKCKHW, CHJIYPUWUCKWW, JI€BOHCKHH, KAaMEHHOYTOJbHBIM, TEPMCKHUH.
Me3o0301iicKas 3pa U €€ NepUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaliHo3oiickass »3pa ®W €€ Mepuoabl: NaJCOTCHOBBIM,  HEOrE€HOBBIN,
AQHTPOIIOICHOBBIM. XapakTepUCTUKA KIMMATa U TEOJOTHYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl BOIOIUN PACTUTENHLHOTO U KUBOTHOTO MUpPa. ApoMop(ho3bl y
pacTeHul U SKUBOTHBIX. [losBiIEHME, pacuUBET W BBIMUPAHUE TPYII KUBBIX
OpraHU3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHHe H3Bojouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB

2.4

DBoOLUS YesloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mnpenctaBieHHH O
MPOUCXOXKACHUN dYeloBeKa. MeToasl u3ydeHHsl aHTpomnorene3a. CXoicTBa u
pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JBxymue cuisl (pakTopbl) aHTponorene3a. HacrmencTBeHHass M”3MEHYUBOCTh U
€CTeCTBEHHbII 0TOOp. OOILECTBEHHBIH 00pa3 XU3HU, W3TOTOBICHHE OPYIHMA
TpyAa, MBIIIJICHHE, PEYb
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2.5

OcCHOBHBIE CTaAMM M BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, YeaoBek
ymensiid, Yenosek npsMmoxondmui, YenoBek HeaHaepranbCkui, Yenosek
pa3yMHblidi. Haxoaku HMCKOIaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBAaHHUSA, 00J1aCTh
pacnpocTpaHeHus, 00bEM T'OJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJbILINE pachl: €BporeougHas (eBpasuiickas),
HEerpo-aBCTpaJIONIHAs (3KBaTopuanbHasi), MOHI'OJIOUAHAs (a3uarcko-
aMmepuKaHcKast). YepTbl IpUCIIOCOOIEHHOCTU IPEICTABUTENICH YETIOBEYECKUX Pac
K ycJIOBUAM cyliecTBoBaHMs. EnnHcTBO yenoBedeckux pac. Kputuka pacusma

OpranusMbl 1 OKpyXKarouias cpeaa

3.1

DKOJIOTHSl Kak Hayka. 3aJaud U pasliesibl SKOJIOTUU. METOJbl IKOJIOTUYECKUX
UCCIIEIOBAaHMIA. DKOJIOTHYeCKOe MUPOBO33peHue. Cpeibl 0OUTaHMsI OPraHU3MOB:
BOAHAsA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruveckne  ¢akropbl.  Kiaccudpukanus  3KOJOTHYSCKUX  (aKTOPOB:
abuoTnyeckre, OWUOTUYECKHE W aHTPONOTrCHHBbIC. JIEHWCTBUE DKOJOTHYECKUX
(haKkTOpOB HA OPTAHU3MBI

3.3

AbuoTtnueckue (akTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTomepuoausm.
[IpucnocoOnenuss OpraHU3MOB K  JCHCTBHIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTMsl

3.4

buotnueckne (akTopel. Buasl OMOTHYECKUX B3aWMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHAYECTBO, TMapa3uTU3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCaU3M, HeUTpaiu3M. 3HaueHHe  OMOTHYECKUX
B3aMMO/ICHCTBUI IJIs CYIIIECTBOBAHUSI OPTraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUUECKHE XapaKTCPUCTHUKU TMOITYJIAIIUH. OcHOBHBIC IIOKa3aTCIn
MOomyJiaquu: YWUCICHHOCTb, IIJIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, IPHUPOCT,
MUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTH IOMYJISLIUA U €€ PETYJIIIUS

COO6H_IGCTB3 M 3KOJOTMYCCKUC CUCTEMBI

CooOmiectBo opraHu3moB - OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
IPOCTpaHCTBEHHAas, Tpodudeckas (mumeBas). Bunbsl-nomuHantel. CBsi3u B
OuoleHos3e

4.2

Okojoryueckue cuctembl (9kocuctembl). [loHsitue 00 dKocucTeMe U
ouoreoneno3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl SKOCHCTEMBI: MPOAYLCHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBble) ypOBHM OHKocucTeMbl. [lumieBble 1enu M CeTH.
OCHOBHBIE II0Ka3aTeJI SKOCHUCTEMBI: OHMOMacca, MPOAYKIUS. ODKOJIOIMYECKHE
NUPaMUbL.  TPOJNYKIIMH, YHUCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOpPETyIIsiiysl, pazsutue. Cykieccus

4.3

[IpupoaHbIE 35KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMAa XBOWHOIO WJIU
LIUPOKOJIMCTBEHHOTO JIeCa.

AHTpPONIOT€HHBIE OKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOosKkocuCTeMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopaznooOpasue kak daktop ycroumBocTH dKocucteM. CoxpaHeHHe
OMO0JIOTNYECKOTo pazHooOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. ['panuiubl, coctraB U CTPYKTypa
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ouocdepsl. XKuBoe BemectBo U ero ¢yHkuun. OcobeHHOCTH OHMOchephl Kak
r00anpHOM JKOCHCTEeMBI. J[MHaMUYeckoe paBHOBECHE W OOpaTHas CBSA3b B
ouocdepe. KpyroBopoTsl BEIIECTB M OHMOTC€OXMMHUYECKHE IHKJIBI 3JEMEHTOB
(yrnmepopa, azora). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5 UYenoBedecTBo B Onocdepe 3emiau. AHTPOIIOTCHHBIE M3MEHEHHsI B Omocdepe.
['106asbHbIC SKOJIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHAJILHOTO YIPABIACHUS TMPUPOJAHBIMH pecypcaMH ©  HUX
UCIOJIb30BaHue. JJOCTHKEHHST OMOJIOTHH M OXPaHa PUPOIbI

«TemaTHyeckoe IVIAHMPOBAHHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJMMbIX HA OCBOCHHUE
Ka:KIA0H TeMbI»

10 kaacc
Ne
w/n Ha3Banue pa3aena (Tembl) KounvecTBO yacoB
1. buonorus kak Hayka 2
2. JKvBBIE CHCTEMBI M UX OpraHu3anus 1
3. XUMUYECKUI COCTaB M CTPOCHUE KIETKU 9
4, JKusHenesTenpbHOCTh KIIETKU 5
5. Pa3zmHOXeHME U MHINBUIYATBHOE PA3BUTHE 6
OpPraHHU3MOB
6. HacnencTBeHHOCTh ¥ M3MEHYMBOCTH OPraHN3MOB 9
7. Cenekuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHU 2
Hroro: 34
11 kaacc
Ne HasBanmue pasgesia (Tembl) KoanuecTBo yacos
n/n
1 DBOJIOIIMOHHAST OMOJIOTHS 10
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle 7
3. OpranusMsl 1 OKpyXarouias cpeaa 6
4 Coo0r1miecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 11
Hroro: 34
TemaTH4Yeckoe MJIAHNPOBAHKE C YUYETOM JIA0OPATOPHBIX U MPAKTHYECKUX PadoT
10 kaace
B ToM uncne Ha:
No KomuaecTBo
HanmeHnoBanue pa3nenoB [IpakTnueckue JlaboparopHsble
n/m 4acoB
paboThI paboThl
buonorus kak Hayka 2 1
JKuBbIe cCcTEMBI U X 1
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OpraHu3aIus
3 XUMHYECKUH COCTaB M CTPOCHUE 9 1
KJIIETKH
4, JKn3HenesTenbHOCTh KIIETKHU 5 1
5 Pa3zMHOXEeHUE ¥ HHAMBUAYATbHOE 6 2
pa3BUTHE OPTAHU3MOB
6 HacnencTBeHHOCTE B 9 1 3
M3MEHYMBOCTH OPTaHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 2
' OHMOTEXHOJIOTHH.
HToro: 34 2 7
11 xaacc
Ne KommuectBo B Tom tucne Ha:
i HanmMeHnoBanwue pasnenoB qacon [TpakTnueckue JlaboparopHbie
paboThI paboThI
1. DBOIIIOIUOHHAST OMOIOTHSA 10 2
2 Bo3HHKHOBEHUE U Pa3BUTHE 7 1
' PKM3HH Ha 3eMiIe
3 OpranusMel 1 OKpyXxKaromias 6 1
cpena
4 Coo01iecTBa 1 SKOJIOTHYECKHUE 11 1 1
CHUCTEMBI
Hroro: 34 2 4
DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE Pecypchl, HCIOJIb3yeMble MPHU peaTu3anuu
NMPOrpamMMmblI
Nes
(penepanbHom IIpeamer, kaacc 0P

nepeune JOP

1.3.5.3.3.

O0P: "buonorwus, 10 xmacc"

VYueOHblit oHnmaiiH-Kype i 10 kiacca,
BKJTIOYAIOIUI TEOpETHUECKIE MaTepHaIbl,
3aJJaHHS U TECTHI C aBTOMATUYECKOM
MIPOBEPKOH MPaBUIILHOTO OTBETA JUTSI BCEX
pasnenoB deaepanbHON pabodeit mporpaMMmel.
3anaHus HampaBieHbl Ha GOPMUPOBAHUE
CIocoOHOCTEHN BUIETh U TOHUMATh
OKPY’KaIOIIM MUP, TOHUMATh OMOJIOTHYECKHE
SBJICHUS B IPUPOJIE, OTIMYATH UX OT
¢duznueckux sBreHui. OcoOeHHOCTh 3a1aHUI
3aKIII0YAeTCs B HATMYUH FeHEepalni,
MO3BOJISIIOIINX 00palaThesl K yIpakHEHUIM
HEOJIHOKPATHO, a TAK)K€ B HAIMYUH
MOAPOOHOTO OOBSICHEHUS PEIICHHMS.
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1.3.5.3.4.

D0P: "buonorus, 11 xnacc"

VYueOHbIi oHmaiiH-Kype 1 11 knacca,
BKITIOUAIOIIUI TEOPETUYECKUE MaTePHAIBI,
3aJJaHHs U TeCThl C aBTOMATUYECKOM
MPOBEPKOH MPaBUIILHOTO OTBETA JUIS BCEX
paszenoB ¢enepabHON pabovel IpOTrpaMMBL.
3anaHus HATPaBJICHBI HA ()OPMHUPOBAHUE
CHOCOOHOCTEH BUJETh U TIOHUMATh
OKPYKAIOIINA MUP, TOHUMATh OUOJIOTUYECKUE
SIBIICHUS B IPUPOJIC, OTINYATH UX OT
¢busnueckux siBieHuid. OCOOCHHOCTh 3aJaHMi
3aKII0YAeTCsl B HATMYUH TCHEPaIln,
MO3BOJISIONINX 00paIaThes K yIpaKHEHUSIM
HEOJJHOKPATHO, a TAK)KE B HAJTMYUH
MOAPOOHOTO OOBSACHEHUS PEIICHHUS.

1.3.5.3.8.

Tpenaxep "O0naxo 3HaHMM".
buonorus. 10 kiacce

Tpenaxep "O06nako 3Hanuit". buonorus. 10
kimacc, OO0 "®uzukon JIad"

1.3.5.3.9.

Tpenaxep "O06nako 3HaHMIA".
buonorus. 11 knacc

Tpenaxep "Ob6nako 3Hanuit". buonorus. 11
kimacc, OO0 "®uzukon JIad"

1.3.5.3.10

buomorus, 10 - 11 xiraccer

KommiekcHbii 00pazoBaTenbHbI i MaTepual
110 OMOJIOTHH, BKIIIOYAIOIINUN CLIEHApUN
YPOKOB, CLICHAPUH U3y4YEHUs TEM, BUIEOYPOKH,
nabopaTopHble pabOoThI, HIEKTPOHHBIE
yueOHbIe T0COOUS U TECThI C aBBTOMATHYECKOI
IIPOBEPKOM JIJIs UCIIOJIB30BAHUS HA YPOKAX U
CaMOIIOATOTOBKH y4allUXCs

1.3.5.3.19

O0P "buomorus 10 kmacc
(6a30BBIi ypOBEHB)"

Bkirouaer B ce0s 3aHATHSA, COCTOSIINE U3
MHTEPHETYPOKOB, U TEMAaTHYECKHE
KOHTPOJIbHBIE paboThl. IHTEpHET-ypOKH
IIPE/ICTaBICHbl KOMIUIEKCOM JAUIAKTUYECKUX
€IMHHULL, COJEPKAIINX TEOPHIO,
MHTEPAKTUBHBIE MYJIbTUMEIUNHBI € OOBEKTHI,
3aJIJaHUs C OTKPBITHIM OTBETOM, KOHTPOJIbHbBIE
3aJJaHUs C aBTOMaTHYECKUM OLICHUBAHUEM.

1.3.5.3.20

0P "buonorus 11 kimacc
(6a3oBbIil ypoBeHb)"

Bxurodaet B ce0s 3aHITHS, COCTOSIINE U3
WHTEPHETYPOKOB, U TEMAaTHYECKUE
KOHTpPOJIbHBIE paboThl. IHTEpHET-ypOKH
IIPEACTABJICHBI KOMILIEKCOM IUIAKTHYECKUX
€AVHUL, COAEPIKALIUX TEOPUIO,
MHTEPaKTHUBHbBIC MYJIbTUMEIUIHBI € O0BEKTHI,
3a/1aHUsl C OTKPBITBIM OTBETOM, KOHTPOJIbHBIE
3a[JaHusl C aBTOMaTHYECKUM OLICHUBAaHUEM
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